
DOE/ NASA CONTRACTOR REPORT 


DOE/NASA CR-150788 


DESIGN PACKAGE FOR CONCENTRATING SOLAR COLLECTOR PANELS 


Prepared from documents furnished by 


Northrup, Inc. 

302 Nichols Driv 3 
Hutchins, Texas 75141 


Under Contract NAS8-32251 with 


National Aeronautics and Space Administration 
George C. Marshall Space Flight Center, Alabama 35812 


For the U. S. Department of Energy 


(NASA-CR-1 50788) DESIGN PACKAGE FOR 
CONCENTRATING SOLAR COLLECTOR PANELS 
(Northrop, Inc., Hutchins, Tex.) 228 p HC 
A11/MF A01 CSCL 1 


Unclas 

G3/44 33927 


notice 


This report was prepared to document work sponsored by the 
United States Government . Neither the United States nor its 
agents the United States Department of Energy* the United 
States National Aeronautics and Space Administration* nor any 
federal employees* nor any of their contractors* subcontractors 
or their employees 9 make any warranty* express or implied* or 
assume any legal liability or responsibility for the accuracy* 
completeness, or usefulness of any information* apparatus* 
product or process disclosed* or represent that its use would 
not inf ring® privately owned tights. 


technical report standard title page 


Bl. REPORT HO. 2. GOVERNMENT ACCESSION NO. 

DOE/ NASA CR-1 50788 

3. RECIPIENT'S CATALOG NO. 

4. TITLE AND SUBTITLE 

Design Package for Concentrating Solar Collector Panels 

5, REPORT OATE 

August 1978 

6. PERFORMING ORGANIZATION CODE 

7. AUTHCd(S) 

..... ‘ . . 

8. PERFORMING ORGANIZATION REPORT * 

9 r ^RF0RMlNG ORGANIZATION NAME AND ADDRESS 

Northrup, Inc. 

302 Nichols Drive 
Hutchins, Texas 75141 

IQ, WORK UNIT NO. 

It. CONTRACT OR GRANT NO. 

NAS8-32251 

13. TYPE OF REPORT & PERIOD COVERED j 

Contractor Report j 

i 

12. SPONSORING AGENCY NAME AND ADDRESS 

National Aeronautics and Space Administration 
Washington, D. C. 20546 

14. SPONSORING AGENCY CODE 

■ 

IS. SUPPLEMENTARY NOTES 

This work was done under the technical management of Mr. John Caudle, George C. 
Marshall Space Flight Center, Alabama. j 

18. ABSTRACT i 


This report contains information used to evaluate the design of the Northrup concentra- 
ting collector. Included are the System Performance Specifications, the applications manual, 
and the detailed design drawings of the collector. 

The Northrup concentrating colar collector is a water/ glycol/ working fluid type, dipped 
galvanized steel housing, transparent acrylic Fresnel lens cover, copper absorber tube, fiber 
glass insulation and weighs 98 pounds. The gross collector area is about 29, 4 2 per collector. 

A collector assembly includes four collector units within a tracking mount array. 


17. KEY WORDS 


18. DISTRIBUTION STATEMENT 

Unclassified-Unlimited 


UC-59c 


/ “V*""* I 

tiL / ; 

X WILLIAM A. BROOKSBANK, JR. V j 

Mgr, Solar Heating and Cooling Project Office ! 


19. SECURITY CLASSIF. (a* thl* report! 

20. SECURITY CLASSIF. <of thi» page) 

21. NO. OF PAGES 

22. PRICE 

Unclassified 

Unclassified 

228 

NTIS 


MSPC * Form 318S (fiev. December 19 12 ) 


For Bile by National Technical Information Service, Springfield, Virginia 21161 


/ 














TABLE OF CONTENTS 


Application Manual 1 

General Description 2 

Application 3 

"* Model Numbers 4 

Manifold Sizes 4 

Flow Rate 4 

Freeze Protection 4 

Piping & Fluid System 5 

System Temperature Control 5 

Loads & Reactions 7 

Subsystem Performance Specification 13 

Drawing List 31 



Drawing 

Table of Contents 


01-06-122 Wrapper for Tracking Control Bon 61 

01-06-002 Electrical Comp,, Board 62 

01-06-003 Electrical Component Board Lip 63 

01-18-010 Power Screw & Nut Trk Cont'l Box 64 

01-07-023/24 Housing-Power Screw. Trk Conti Box 65 

01-18-014 Cable Guide 66 

01-06-133 Cover for Tracking Control Box 67 

01 -06- 1 2 3/124 End Panel -N&S Trk Ctr'l Box 68 

01 -On- 126 Bracket- Bearing Trk’g Cont'r Box 69 

01-17-118 C out rot Box Bea rings 7 0 

OI-On-136 Motor Mtg Bracket for Tracking Motor 71 

01 -0t>- 1 26/ 127 Cover-Limit SW Trk Control Box 72 

01-06-000 Capacitor Mounting Strap 7 1 

01-17-120 Control Box Drive Sprocket 74 

01-17-119 Drive Motor Sprocket 75 

01-17-121 Control Box Drive Chain 76 

01-10-004 Transformer Tracking Mechanism 77 

01-10-008 Relay Socket Tracking Mechanism 78 

01-02-002 Shop Subassembly Elect rical Component Board 80 

01-10-002 Tracking System P/C Board Assembly 81 

01 -10- nCW PC Board Connector Tracking Mechanism 85 


01-10-007 

Limit Switch. Tracking Mechanism 

87 

01-02-027 

Pulley 29" Dia. Shop Sub- Assembly 

92 

01-06-132 

Pulley Cable Clamp Plate 

93 

01-07-30 

Pulley Mount Angle 

94 

01-07-025 

Pulley Rim 

95 

01-07-026/27/ 

028 

Pulley Spoke 

96 

01-07-029 

Pulley Hub 

97 

01-03-051 

Lens End Closure Assembly 

99 

01-06-112 

Lens End Closure End Plate 

100 

01-06-137 

Lens End Closure Weather Strip Plate 

101 

01-20-001 

Collector Lens 

102 

01-06-030 

Lens Retainer Top 

104 

01-03-049 

Collector Housing Assembly 

105 

01-06-109 

insulation Cap Fastener 

106 

01-06-051 

End Connector Trussed Torque Bar 

107 

01-02-019/20 

Collector Truss Sub-Assembly 

108 

01-06-029 

Lens Guide Col’tr Panel 

109 

01-06-138 

Lens Guide Splice Collector Panel 

110 

01-06-050 

Truss Connector Torque Bar-Bot. 

111 

01-06-049 

Truss Connector Torque Bar- Top 

112 

01-02-012 

Absorber Tube Sub- Assembly 

113 

01406-111 

Absorber Tube Retainer 

114 


V 


oi-OvS-oas-a? 

“ 08 - 020/21 
01 -06- t OH 
01-10,019 
0 l -Go- 09 8 
01 - 06 - 069/ ?9 
01 - 04-009 
Ol'Oo-OM 
01 - 06-045 


0U0ft-04o 
01 - Of* -Of* 5 

01 -Ot*- 04? 
01 -06-048 
01-04-00? 
Oi -Of*. Of, I 

0 1 -0f*-0f*4 
01 -06- 0*10 
01 - lS-00s/(, 
01-04-010/ 1 1 
01-07-01? 

01 -l 7-0'i.s 

01 -1?- too 

0 1 - l ?-0')*} 


Ab “ rh * r T “ b *W C*-.w„ ail[i Ru „ 

Atwoi-lw,. Tube Twbet, «, Cap 
•ligh Limit Switch U- Fastener 
««8li Limit Switch Bridge Fastener 
fUr Bo t turn 

Collector Pane 

IwttjUt* I ubt? Ajfaotolxly 
Web Member-Wide Collector Trnas 
Web Member-Narrew elector Trnaa 
Chord- Top t, Bottom Collector Truss 
'"•Idging Vertical Coliector Panel 
Knt} ^ut ^Ollovtop Tr*.* w 
K,ui ^»Uvvtor Truaa 

Kml IVai " ' S «l'-A(int*mtvi v 

“rUl^e^ <^ oUoo|op |Wl 

Priding Pop & „o,. Collector Panel 
Cover Side* «, Bo, Collector Panel 
S,Mft ' NS!!i *«'• Collector Panel 
'"Unged Shaft Aa» y N8lS Klu| c „,,ec t or Pane, 

Clange . Shaft Collector Panel 

N “"" (Upper) K„d Wind Brace 

Norih (bower) Upper Wind Bracing 


U5 
1 16 
117 
118 
1 19 


120 

121 


1 * » 


* 4 


129 


125 


126 


12? 


128 


129 
1 30 
U\ 

132 

133 


1 3-1 


156 


138 


vi 


01-03-043 

Inclined Strut Assembly 

140 

01-06-039 

Inclined Strut 

141 

01-03-066 

Control Box Mount 

143 

01-06-059 

Control Box Mount 

144 

01-06-134 

Shim Control Box East Side 

145 

01-06-135 

Shim Control Box West Side 

146 

01-03-067 

Idler Pulley Mount Assembly 

148 

01-18-009 

Idler Pulley Shaft 

149 

01-06-081 

Wapper Idler Pulley 

150 

01-17-053 

Idler Pulley Mount Bearing 

151 

01-06-107 

Cap, Idler Pulley Mount 

152 

01-03-044-48 

Manifold Strut 

158 

01-06-038 

Manifold Strut Cover 

159 

01-06-041-45 

Manifold Positioning Plate 

160 

01-06-037 

Manifold Strut 

161 

01-06-001 

Manifold Strut Clip Angles 

162 

01-08-002-10 

Copper Manifold 

163 

01-03-002-6 

01-03-023-27 

North St South Manifold Support 

174 

01-02-029/30 

Swivel (Flex Hose) Assembly 

175 

01-02-038 

Manifold Conx. Assembly 

176 

01-02-006 

Manifold Support CoL Shop Ass'y 

177 

01-06-034 

Manifold Connect Housing Bottom 

178 

01-06-036 

Manifold Support Column 

179 


vii 



01-17-016 

North & South Manifold Support Bearing 

180 

01-06-052 

Flange Stiffener W/ Connection to Wind Bracing 

181 

01-06-010 

Flange Stiffener 

192 

01-06-075 

South Manifold Connect Housing 

183 

01-06-032 

North Manifold Connect Housing 

184 

01-06-033 

Housing Lid 

185 

01-17-016 

Bearing Unit at Manifold Connection. 

186 

01-21-001 

Grommct-Wire Tracking Mechanism 

188 

01-09-008/ 1 5 
01-09-023 

Manifold Connecting Tee 

189 

01-03-060 

Bleeder Valve Assembly- 

191 

01-03-050 

01-06-082 

North Wind Strut 

193 

01-03-032 

01-06-083 

North Column Assembly 

195 

01-06-011 

Flang Stiffener/ Base Angle 

196 

01-06-069 

01-03-012 

South Brace Assembly 

199 

01-06-162 

Flange Stiffener 

200 

01-07-003 

South Column Base Angles 

201 

01-03-063 

Fluid Inlet or Outlet Assembly 

204 

01-08-017 

Lead Tube 

205 

01-06-056 

Closxire Plate 

207 

01-03-060 

Inlet or Outlet Closure Plate 

208 

01-03-073 

Closure Plate 

210 


viii 


an 


01-06-053 

Closure Plate Blank 

01-03-082 

Cable Guide Bracket Assembly- 

01-06-173 

Bracket Cable Guide 

01-03-053 

Solar Sensor Sub- Assembly- 

01-06-HO 

Solar Sensor Mount 

03-06-104 

Sensor Positioning Bracket 

01-20-004 

Sensor Tube 

01-10-015 

Solar Discs Base 

00-10-011 

Solar Discs for TRD-3 

01-10-039 

Solar Sensor Discs 

01-20-002 

Solar Sensor End Cap 


212 

213 

215 

216 

217 

218 

219 

220 
221 


222 


application manual 


FOR 

NORTHROP CONCENTRATING SOLAR COLLECTOR PANELS 

MF-NSC- P l 'ML n SERIES 
MODEL NSC-01-0732 


GENERAL DESCRIPTION : “ML Series" Solar Collector Panels comprise 

a complete packaged array consisting of collector panels, supporting 
framework, insulated fluid manifolding and tracking drive system, 
shipped from the factory in unassembled components for field erec- 
tion* Each collector panel has four lenses, each having a net 
aperture of 10. 75 ft^ making a total of 43 ft^ for each collector 
panel. Overall size of each collector panel is 58 3/8" x 133 5/S'\ 
Panels are spaced 10* -0" on center. Various components are described 
as follows: 

Lens ; Modified, Fresnel, prismatic lens extruded from acrylic. 
Transmissivity of acrylic is 0.95. Lenses have an 8" outside 
radius and short focal length with precision manufacturing 
for high efficiency. Concentration is 10 to 1. 

Absorber Tube ; Made of copper, formed to an eliptical shape 
for maximum collection for all seasons. Absorber tubes have 
selective coating having an absorbtivity of 0.95 and an 
emissivity of 0.12. 

Collector Panel Housing ; Constructed of galvanised steel, 
consisting o f ' Ti g h t trusses, heavy torque bar, and heavy end 
beams, all designed to provide a rigid panel. This framework 
is covered with light gauge galvanized steel to form the 
complete housing. 

Insulati on: The collector panel is insulated with fiberglass 

having a^'k" factor of 0,28 at 200°F. Thickness of this 
insulation is 3" in bottom, 1 13/16" in ends and sides and 
1" at each side of absorber tube, extending up 8". 

Framing Support s : Each collector panel is supported by a 

double u A" frame, as shown on DWG . 01-05-122, constructed of 
heavy gauge galvanized steel to withstand loads as indicated 
on Figures 2 and 3. Frames and collector panels are spaced 
10* -O'* O.C. The frames are connected together with struts 
and braced by "X" wind bracing. All fastening devices are 
zinc plated and are furnished complete for the entire array. 

Dead load, live load and wind load reactions, resulting from 
design loads are shown in Figures 2 and 3, 

Anchor bolts are not furnished, since structures on which 
arrays are mounted vary with each installation. Anchor 
bolts must be designed for loads given. REF DWG. 01-05-123 

Manifolds : All fluid manifolds are type "M" copper and connect 

each collector panel together. They are contained in the 
manifold strut which acts as a structural member as well as 
a weather tight housing to protect the insulation. These 
manifolds are completely assembled and insulated with 1 1^2 rt 
to 2" of fiberglass having a "k" factor 0.30 at 200°F. 




Expansion Compensation : Expansion in the manifold is compen- (S 

sated by flexible swivel connection in each manifold support 
to allow all differential expansion between copper lines and 
steel housing to be distributed to East and West ends of the 
array. Flexible expansion compensator as depicted in Figure 
1 are field supplies and installed to compensate for this 
movement with system piping. 

Tracking System ; System is designed for east-west tracking, 
with axis of collectors mounted parallel to polar axid. 
Collector panels are linked together with a system Of heavy, 
galvanised aircraft cable and pulleys. This system is driven 
by a mechanism consisting of a two directional motor, chain 
drive, stainless steel (Acme) screw and a 11 De Ivin" drive nut 
which does not" Require lubrication. The two directional motor 
is controlled photovoltaic cells through an integrated 
circuit to constantly maintain collector panels in focus on 
the sun. In this circuit is a low light level which directs 
the collector to track to East during night time, and stop at 
the proper position for sunrise. Tracking angle is set for 
four” hours before and four hours after solar noon which is, the 
optimum for non-shading between collector panels. 

APPLICATION : These series of collectors are applicable to any 

system requiring fluid temperatures up to 240°. Water or a 
combination of - water and ethylene glycol- is recommended as the heat 
transfer fluid. (See Paragraph on Freese Protection) Other 
solutions may be used, provided they are compatible with copper, 
ethylene propylene rubber, neoprene rubber and silicone rubber 
which are used in components of fluid system in the collector arrays 

These arrays are installed with, the long axis of the lenses pointing 
to true north and tilted to face south at an angle to horizon (tilt 
angle) equal to the north latitude. In this manner the rotation 
for east-west tracki^ig is always parallel to the polar axis of 
the earth. 

Arrays are available with a minimum of two collector panels and 
a maximum of eleven collector panels in one array. When more than 
eleven panels are required (473 ft^ net aperture) , additional^ 
arrays are used, and installed with the same 10* -0" spacing 
between panels, but without connecting manifolds between arrays, 

•;i . . ........ 

Standard models are avialable with tilt angles ranging from 10° 
to 55° in 5 Q increments. Other tilt angles between these are 
available on^ special order and a slight increase in price. 


MODEL NUMBERS ; Arrays are ordered by model numbers and coding 
is explained as follows: 


NSC-01-0000 

Northrup Solar Tilt Angle as indi- 

Collector cated by last two 

digits of Model No. 

'’ML": Series Number of Collector 

Panels in the Array 

EXAMPLE: Model No. NSC-01-0732 

"ML" Series 

Seven Collector Panels 
32° Tilt Angle 

7 x 43 = 301 Net. Sq. Ft. in the array 

MANIFOLD SIZES : Manifold sizes are arranged in a reverse return, 

with inlet to array at the southwest end and outlet at the northeast 
end. Sizes are as follows for south manifold starting from the east 
and are in reverse order for north manifold: 


MODEL NO . (EAST) MANIFOLD SIZES (lQ'-Q" LONG) 


NSC-01-0200 

1-3/4" 

NSC-01-0300 

2-3/4" 

NSC-01-0400 

2-3/4”, 

NSC-01-0500 

2-3/4", 

NSC-01-0600 

2-3/4", 

NSC-01-0700 

2-3/4", 

NSC-01-0800 

2-3/4", 

NSC-01-0900 

2-3/4", 

NSC-01-1000 

2-3/4", 


1-1" 

2-1" 

2-1", 

1-1 

1/4" 



2-1", 

2-1 

1/4 " 



2-1", 

2-1 

1/4", 

1-1 

1/2" 

2-1", 

2-1 

1/4", 

2-1 

1/2" 

2-1", 

2-1 

1/4", 

2-1 

1/2", 


(WEST) 


1 - 2 " 


FLOW RATE : Recommended flow rate through each collector panel is 

1.72 to 1.3 GPM. Figure 5 is actual pressure drop test through one 
collector panel at various flows. Pressure drop through manifolds 
can be determined by ASRAE standards. Manifold sizes listed above 
are selected to produce a pressure drop of not more than 3* head of 
water for lOO'-O" equivalent fe .t of pipe @ 1.72 GPM per collector 
panel. Where manifolds change size every 10* -0", a reducing tee 
connects these pipes, with a 1/2" connection to flexible swivel of 
the collector panel. 


FREEZE PROTECTION : This series of collectors are such that when 

system is drained, a small amount of fluid will be retained in the 
south absorber tube risers and in the south flexible swivel 
connections. Therefore a complete drain-down anti-freeze system is 
not applicable. In areas of infrequent days of freezing, warm water 
of the system may be circulated by means of an automatic low 
temperature sensor controlling pump of system during non-solar hours 
and/or below freezing periods. 
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In areas of frequent freezing periods an anti-freete solution is 
required. Ethylene glycol is recommended for protection at various 
temperatures as follows; 

TEMP 0 F % ETHYLENE GLYCOL 


16 

20 

10 

25 

0 

33 

-12 

40 

-34 

60 

-62 

60 


Each collector panel has a total volume of 3 gallons, volume of 
each 10 ‘-0” copper manifold is as follows s 

MANIFOLD SI EE GALS PER 10’ -0" LENGTH 



3/4” 

0.27 


1” 

0.46 

1 

1/4” 

0.68 

1 

1/2” 

0.95 


2” 

1.6 5 


PIPING & FLUID SYSTEM ; The following recommendations are made in 
the" interest of providing viable system compatible with those systems. 

Filtration; A strainer or filter is recommended ahead of 
the" pump of the system to maintain system free of debris. 

This should be maintained frequently at start-up of system. 

Valves and Controls ; Figure 1 represents optimum of control 
valves and sensing devices. These arrays are designed for 
an operating pressure of 100 PSI at 240°F, with mechanical 
pressure relief at 125 PSI. Shut-off and balancing valves 
provide means to control the flow and to isolated array 
during repair. Temperature and pressure sensing wells 
provide means of balancing flow rate when more than one 
array is used. Drain valve provides a convenient method 
to make repairs to the array without affecting other system 
piping. An optional high limit control is available to 
dofocus the collectors should temperature limit be exceeded. 

SYSTEM TEMPERATURE CONTROL; Since function or application varies 
with each insta'l IHrionT*tei»peraturQ controls must be individually 
designed. It is recommended tho manufacturer be consulted for 
recommendations regarding these controls. 
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SYMBOLS 

Automatic air eliminator, furnished by manufacturer. 

Combination pressure and temperature measurement device. 

"Petes Plug" or equal. 

Combination balancing and shut-off valve. Ball valve recommended. 
Pressure relief valve, furnished by manufacturer. 

Flexible connection to provide East-West expansion of array piping, 
+ 0.1" per 10 *-0" of manifold piping. 

Drain cock with hose bibb connection. 

*Not supplied by manufacturer 

RECOMMENDED PIPING ACCESSORIES TO COLLECTOR PANEL ARRAY 






LOADS & REACTIONS ; 

0135 1 CN LOADS 

D* L. « Actual ©pupating dead weight ©f structure including water 

v 

as the fluid. 

L. L, « One inch of ice on all surfaces of each member, 4.67 lbs/3, F. 
of member surface. 

w. L. ea 7 g jnph wind, at 30’ above ground surface, 

REACTIONS (lbs, at every lOVO” 0, C. in East-West direction) 



MODEL NSC-01 -07 32 
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•ACTUAL TE£7T 
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Collector Transport Media Outlet Temperature (°F) 
Collector Transport Media Inlet Temperature (°F) 
Ambient Temperature (°F) 


Transport Media Mass Flowrate (LB/HE) 


Specific Keat of Transport Media (BTU/LB F) 


Area3 of Collector 


(FT 2 ) 


Total Solar Insolation in the Collector Plane 
(BTU/HR - FT 2 ) (Direct Component Only Concentrators) 
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Specification No 

Revision 

Date 


SHC-3048 


7/ £4^78* 

SUBSYSTEM PERFORMANCE SPECIFICATION 

* I 

1.0 INTRODUCTION 

"ThlN Performance Specification establishes the requirements for 

\ • 

■ ' 

. V k ’ * 

■the design and performance of the subsystems for use with combined 
heating and cooling systems. It designates the Interim Performance 
Criteria applicable to each type subsystem and defines the deviations. 

The appendices specify the performance for each subsystem." 

2.0 APPLICABLE DOCUMENT 
Government Documents 

Interim Performance Criteria for Solar Heating and Combined 
Heating Cooling Systems and Dwellings , January 1, 1975. U.S. 
Department of Housing and Urban Development. 

Interim Performance Criteria for Commercial Solar Housing and 

% 

Combined Heat Ing/Coollng Systems and Facilities . Document No. 
98M10001, Revision Basic, dated February 28, 1975. George C. 
Marshall Space Flight Center, National Aeronautics and Space 
Administration. 

Contractor Documents 

2.2. n. Application Manual for Northrup Concentrating Solar Panels 
MF-NSC-P ,f ML u Series Model NSC-01-0732. 

2.2. b, Installation Instructions for Northrup Concentrating Collector 
Panels with Integral Manifold - Frame and Sub-Frames, MF-NSC-P 
"MF" Series Model NSC-01-0732, Northrup, Inc. 


I 2,1 


■ 

2.2 
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Specification SHC-3048 

Revision 2 

Date 7/14/78 

I 

% 

I 

3.0 APPLICATION OF INTERIM PERFORMANCE CRITERIA BY TYPE OF SUBSYSTEM 

1 

"The application of each paragraph of the Interim Performance 

Criteria to each type subsystem la provided in the following 

» * % 

table (a). 

Table l - Residential Subsystem* 

Table II - Commercial Subsystems 

\ ' * . 

4.0 DEVIATIONS FROM INTERIM PERFORMANCE CRITERIA • 

* * 

4 . 1 None 

5.0 GOVERNMENT FURNISHED PROPERTY 

5 . 1 None 

6.0 GOVERNMENT DIRECTED REQUIREMENTS 

No specific requirements have been directed by the Contracting Officer. 


7.0 SUBSYSTEM APPENDICES 

Appendix A Subsystem Identification 

I 

I 
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RESIDENTIAL SUBSYSTEMS. INTERIM PERFORMANCE CRITERIA SUMMAKY 
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IV9JVST8M A^ICATION 

TYP« lYJTtMt 

A . AMOCA8I.I TO TVSt SY*?fM* INOICATIO 

H - WtATINO 

Na - AOT A R ntCA«U 

MC • HkAttNli AMO CftX>UMQ 

• 

HI » - MOT WATS* 


R:StOtMTIAl JMTfWlW 
H**0*MANCI CAlHaiA . 

Tvee 

SY1TIMS 

AtliOCMTIAl INTtRIM 
SfAPOAMAMCt CMirCAIA 

TY*t 

SYST«« 

AAAAOMAAM 

H 

MC 

MW 

PAAAQItArM 

M 

MC 

LI H and HC 


NA 


1.3.1 Collector Efficiency 


A 

Po rformance 




* 



1.1.1 Heating Design 


NA 


1.4 Thermal Storage 1 

’ 


NA 

T tmpartium 





• 1 ; 






1.4.1 Storage Capacity 


NA 

1.1.2 Cooling Design 


NA 


a 



T smpsrature* 




1.5 HAbitabllity of 


NA 





Occupied Space# 

1 


1.1.1 Relative Humid- 


NA 



, 


ity and Water Vapor 

* 



1. 5. i Heat or Humidity 


NA 

Pr«i»ure 




Tranefer Effects 



1.1.4 Solar 


NA 


1.6 Energy Transport 

e 

NA 

Contribution 




Efficiency 



1.1.5 Operation 


NA 


1.6.1 Thermal Loose* 


NA 

Impairment 




and Electrical Power 

* 


1.2 HW System/ Sub- 


NA 


1. 7 Control 

- 

NA 

• yatem Performance 

* 










1.7.1 Installation and 


NA 

1.2.1 Water Design 


NA 


Maintenance 

t 


T*mp« riture 







f 




1. 7. 2 Manual Adjustment 


i NA 

1.2.2 Storage Design 


NA 




j 

Capacity 




1,7,3 Inhabited Space 


NA 





Temperature 



1. 2. 3 Solar 


NA 





Contribution 




1.7.4 Hot W«Ur Temper- 

e 

NA 





ature 

1 


1.2.4 Operational 


A 





Impairment 




1.8 Auxiliary Energy 


NA 

1. 3 Collector 


A 


1.8.1 Design Load a 


NA 

Performance 
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RESIDENTIAL SUBSYSTEMS. 

INTER IM PERFORMANCE CR ITER IA SUMMARY 



VMrLT_£»tu Ju 

SUBS YSTEM APPLICATION 

TYPE SYSTEMS 

A - APPLICABLE TO TYPE SYSTEMS INDICATED H HEATING 

NA •• NQT APPLICABLE . 

MC • HEATING AMO CHOI INC 

• 

HW- MOT-WATER 

Jf , 


Rl SlOENTiAL INTCHIM 
PI HI OHMANCt I.HITtniA 

PAMACAAI'M 


2.1 Sy Hlcm' Design 
Condition* 

2.1.1 Equipment 
Capabilities 

1 . 1. 2 Noise or 
Erosion - Corrosion 

2. 1. 3 Ope rating 
Condition* 

2. 1. 4 Fluid Flow in 
Collectors 

2.1.5 Entrapped Air 

2.1.6 Thormal Expan- 
sion of Fluids 

2.1.7 Pressure Drop* 

2. 1. R Condensate 
Removal 

2.2 Mechanical 
StrussoM 

2. 2. 1 Vibration 
Stress Levels 

2, 2. 2 Vibration from 
Moving Parts 

2.2. 3 Water Hammer 

2. 2. 4 Vacuum Relief 
Protection 

2. 2. 5 Thormal Changes 
2.2.6 Flexible Joints 

2. 3 Leakage Pre- 
vention 


type 

SYSTEMS 


RESIDENTIAL INTf HIM 
PERFORMANCE CRHEHIA 
PARAGRAPH 


2.3.1 Pressure Teat: 
NonpVi table Fluids 

2.3.2 Pressuro Teat: 
Potable Wator 

2.3.3 Air Transport 
Systems 


2.4 

ment 


Collector Adjust- 


2.4.1 Orientation and Tilt 
2.4.Z Mutual Shadowing 

2.5 Subsystem Isolation 

2.5.1 Shutdown in Multi - 
family Housing 

2.6 Heat Transfer Fluid 
Quality 

2.6.1 Liquid Quality 

2.6.2 Air Quality 

2.6.3 Fluid Quality 

2.6.4 Freezing Protection 

2.7 piping Supports 

2.7.1 Applicable Plumbing 
Standards 


2,rt Excessive Pressure 
and Temperature Protection 

2.8.1 Relief Valves and 
Vent* 

t 

3.1 Structural Design 
Basis 


type 

system:. 
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RES IQCNI 1 Al, SlJHSYSIEMV INTER IM PERFORMANCE" CR ITER t A SUMMARY 

> Mint JUo» Jl 

tUBSVtttM APFLICAMON 

IVPf IVJTI Ml 

A - ArrilCAOll TOTYPt ltVSI|M.« INOIf.AIMJ 

H HIATINO 

NA . AOT A*ftlCAR(.t 

MC. IIIAtlNUANIHtHIIINC 


MW . HOt WAJtH 


n* SlOtNTtAC INTCSIM 

rt at ohmanci caiunta 

t VM 
SYSttMS 

MsiotNTiac ivrritiM 
PSWPOHMANCf Gamma 

s 

trrf 

YSUMS 

PAAAOAAPM 

M 

MC 

MW 

FAAAOMAPM 

1 

M 

MC 

MW 

1.1.1 Applicable Stan- 


A 


3.8.1 Foundation 


A 


dards 




Settlement 




3.1.2 Service Load* 


A 


3.9 Ponding Condition 


A 


3.2 Failure Load* 


A 


3.9.1 • Design Provisions 


A 


and Load Capacity 












4.1 Plumbing and 


A 


3.2,1 Ultimate Load 


A 


Electrical Installation 




Combination* 




4.1.1 Plumbing Codes 


A 


3. 2. 2 Ice Load* 

' 

A 










4.1.2 Electrical Codes 


A 


3. 2. 3 Vehicular Loada 


NA 










4.2 Fail'Safo Controls 


A 


3. 2. 4 Load Capacity 


A 


4.2.1 System Failure 


A 


3.3 Damage Control 


A 


Prevention 




3.3,1 Resistance to 


A 


4.2.2. Automatic Pressure 


A 


Damage 




Relief Valves 




3.3.2 Claaing Design 


A 


4. 3 Fire Salety 

* 

A 


3.4 Cyclic Loads 


A 


4.3.1 Applicable Fire 


A 






Standards 




3. 4. 1 Deflection 


A 






Limitations 




4.3.2 Penetrations through 


NA 






Fire Rated Assemblies 




3 . 5 Cutting of 


NA 






Structural Elements 




4.4 Toxic 


NA 






4.4.1' Provisions cf Catch 


NA 


3.3.1 Design Provisions 


NA 


Basins 




3.6 C reop and 
Residual Doflcctlon 


NA 


4.4.2» Dote&tion of Toxic 


NA 






and Flammable Fluids 




J . 6. 1 Deflection 


NA 






Limitations 




4.5 Safety 


A 


3.7 Hail Resistance 


A 


4.3.1 Emergency Egrc*s 


NA 






and Access 




3.7.1 Hall Slxo and 


A 






Loading 



s 

4.5.2 Identification and 


A 


3.8 Constraint 


A 


Location of Controls 




Loads 
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«ttlOtNTIA|. iNUUtM 


IYN 


C* fit UNMAN* | l Ml H III A 


r«MMi*.iMANr( i;mitmA 

lYtn vy 

MMAUIIAIII 

M 

Ml 

MW 

NltAliHAfN 

M 

IS' 

1 

*»w 

4,6 l l rntovt)nn ««( tSil- 


A 


$.4. 3 Thermal Cycling > 


A 


•ilili* Wmrr *» ClrenlMet 

Al r 




Streaena 




4. 4. 1 Contamlnntlon 


A 


4.4,4 Leakage 


A 


by Malarial* 

4. 6 . 1 Separation 




4.2.* Deterioration of 
Caaketo ami Sealant* 


A 



NA 





•if Circulation Loop* 




4,1,6 Transmission Los** 


A 


4.i. ) Backflow 


HA 


0 * Du# to Outgaaslng 




Prevention 




$.3 Chemical Coropatl- 


A 


4. 6. 4 Grnwlh of Fungi 
4, ? Kxec salvo Sur« 


V 

r 


bllity of Component* 

4.1.1 M*t«rUl*/Trsnsfor 


A 



A 


Fluid Compatibility 




fete TumiicrAluri'* 

4\ ?, l Protection trum 


A 


4,1.2 Corrosion of Dl*« 


A 


Huated Components 




similar Material* 




3.1 Effect* wf F.a- 


A 


4,1,1 Corroalon by Leach- 


A 3 


torn.\l Environment 




able Substance 




$.1.1 Solar Deg radii* 


A 


4.1.4 Effect* of D*cnm- 

* 

A 


Unit 




position Product* 




S'. 1. 2 Soil C«rro*ion 


NA 


4.4 Component* Invtilv- 


A 


A. 1, 1 Airborne 


A 


tng Moving Part* 




Pollutant* 




4.4,1 Wear and Fatigue 


A 


5,1.4 Dirt Retention 
en Cover IM.ite Snt'fhco 


A 


t*. 1 Accessibility for 

Maintenance 


A 


S'. 1. $ Ab revive Wo at 


A 


6,1.1 Acco** for System 


A 


4. 1. 6 Fluttering by 
W t nil 


A 


Maintenance 

6.1,2 Access for System 


A 


S.t Tompc rAture 1 


A 


Monitoring 




Pn-Anurc Re*i*ta»ice 
! 5.2.1 Thermal 0e* 


A 


6.1.1 Draining »m\ Filling 


A 


i;rtdA(i«n 




of Liquid e 




i 5. 2. t Detenu ration of 


A 


6.1.4 Flushing of Liquid* 


A 


j Mott Tr*»n*t*r Fluids 




Subsy stem* 


■ i ■ 

r- 


i ( 
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tornol Environment 
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A,U Airborne 
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|S* l» 4 Dirt Rot«nU«m 
on Cover- Pinto Sm'fnw 
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$,IS I'lultotlng by 
Wind 

5. t Tempo raturo 
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tut 


A 


'kA*3 ThomuX <Sy«tliwg ■> 


A 





Stroato* 





A 


$*4*4 I*«uvkstgd 


A 





$%$*$ Gotoriomion of 


A 



HA 


Cinokeu ttftd Si^ituue 






5*3.*b Transmission Lose- 


A 



fclA 


turOno to Qufcjjasslng 





* 


5*3 Ckomiu&i CompAti- 


A 



V 


MUty of Component* 







$*3%i MnfcoHoi* / Y r» n « f® e 


A 



A 


Fluid Gompa,Ubl\Uy 





A 


8 » 3* & Corrosion of OU» 


A 





aitnU&s' Materials 



. 


A 


S*3*3 Corrosion by L*>noh* 


A* 





ubic Sulm&noe 





A 


8*3*4 SffocU of R«com- 


A 





position Products 





NA 


5* 4 Component* Involve 


A 



A 


ing Moving Pans 







5*4*1 Wear and FMiguft 


A 



A 


$, i Accessibility for 


A 





Maintenance 





A 


$* 1* X Accuse far- Syetam 


A 



A 


Ntotnton&nc# 







n,l«S Ac««a* io? 


A 



A 


MouUoring 





A 
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A 





of Li^uicU 





A 
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RESIDENTIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY 

• •• 5 m 6 


.sunsvstE.w ArrucAnoH 

A - Af*H.lCAni! TO TVM SVS1CMS mOlCATlO 
NA - NOT AVUCAMI 


n; «iocntial intcaim 


TV?* 

XVST1MS 


mmacaaph 

M 

MC 

6.1.5 Fiitars 


NA 

6.1.6 Potable Water 

Shutoff 


NA 

6. 2 Installation, 

Op 3 ration and Mainte- 
nance Manual 

• 

A 

6. 2. 1 Installation 

' Instruction*' 


A 

6. 2. 2 Maintenance 
and Operation In- 
structions 

• 

A 

6. 2. 3 Maintenance 
Plan 


A 

6. 2. 4 Replacement 

Part* 


a 

* 

6. 3 Repair and 

Service Personnel 


A 

6.3.1 Maintenance 

of K and KC System* 


NA 

6. 3. 2 Maintenance 
i of DHW System 


NA 

7.1 Deelpn 


NA 

7.1.1 Dwelling 

Design 

. 

NA 

7. 1. 2 Mobile Home 

Design 


NA 

7. 1. 3 Site Dc sign 


NA 

7. 1. 4 Passive Use 

of Solar Energy 


NA 

7. 2 Adequate Spac 


NA 

7.2.1 Collector Are 

L - 

* 

NA 


I VH1 SVSItMS 
H MtATJNO 

HO . HHUTINC AND CUOtlNO 
HW . MOT WATER 


AIIIOtMTIACINttniM 
MHFOHMANCC CftltCHIA 

TVS* 

SYJTtMS 

PARAGRAPH 

H 

MC 

MW 

7. 2. 2 Storage Area 


NA 


7.2.3 Utility Chaece 


NA 


7. 3 Functioning of 

Dwelling Site 


NA 

I 


7.3.1 Space Uea 


NA 


7. 3. 2 Shading of Adjacent 
Structures 

t 

“ 


7. 3. 3 Impace of Environ- 

ment 


NA 


7.3,4 View * 


NA 


8.1 Interference with 

Mechanical Operation 


NA 


8. 1. 1 Blockage of Solar 
Subeyetem 

T 

NA 


8. 1. 2 Shading of Collecto 

» 

NA 


8. 1. 3 Senior Location 


NA 


8. 2 Mechanical 4t 

Electrical Functioning of 
Dwelling and Site 


NA 


A. 2. 1 Exhaust and 

Ventlag 


NA 


8. 2, Z Utilities 

• • 


NA 


8. 3 Mechanical 8* 

Electrical Functioning of 


NA- 


Connections 




8.3.1 Plumbing 

. Connection# 

L_ 

NA 

1— 
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IVW A»Mt Wi 
M IHMINU 

IlC AMU CK! INIi 

* m HOI «A?t It 


IW MfttNttAt. tNtrHlM 
« Ut OWMANt* t.Hitt niA 
NkftACHAItt 

tvr% 

svtrtMt 

M 

HC 

MW 

*, 1. 2 RlfflfirAl 


NA 


Connection* 




J.l Slrttfittfitl 


NA 


Integrity 




9. 1, 1 Mneetoenl a In 


NA 


Ail|.trnti Structure* 


* 


9,2 SinfNNl 


NA 


Integrity «f Dwcllinu 




9.2.1 Load* 


NA 

| 

9. 2. 3 IVitfl rnllon «f 


NA 

1 

1 

Member* 



1 

4. 1 MMCUifM 


NA 


Connection* 




9, ), 1 StmNral 


NA 


Connection* 


« 


9. 3, 2 Rrltlle Sub- 


NA 

| 

»y*tem 




P 1.1 Strength And 


NA 

1 

1 

s *'fn<**. 



| 

Snfety of 


NA 


<> .» ding And Site 

» 



! 

tltt.l. 1 Tire 


NA 

1 

' i 

• W. 1. 2 Arri«vni<t 


NA 

I 

1 

H. 1 Durability 


NA 

1 

11,1.1 Vegetation 


NA 


11,2 Ouvu-nlity And 


NA 


Ityltnlnltly of Dwelling 




And Site 




U. t. 1 ChciOlCUl 


A 


Cm nitm 





AMlUINTlAV IH7MUM 
KBHMMANfC CfMt |Ut A 
MIIAtiltAN 


<»n 


im 


11.2. 2 kcat *nd Moisture 

11.2. ) Cnteelor Pen<*tr»iion}« 

II. 1 Durability And 
Reliability of Connection* 

11. >, l Material Compati- 
bility 

U. 1 MolntainubtNty of 

N, HC. HW Synlr-m* 

12.1.1 Accrtmlbllily 

12.1.2 MUuac 

12. 1. ) Pormanent 
Maintenance Aceceeorlee 

12.2 MaUtUlnthtlUy 
o t Dwelling And Site 

12.2.1 Aceeealbillty 

12. 2. 2 lee Dome 
12. 3 Connection* 

12. ). 1 Accoeelbility 

13. 1 VUutt ChATACt- 


1 1. 1. 2 Neighborhood 


\ 

NA 

NA 

A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N,. 

NA 
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»Htrr* 


A - AM",lC.AlK( TO IVaifMA «NO»CAII O 
NA - NOT ArruCAMLC 


-1YTL » yilLM 3 

M HI At INO 

HC - HIATINO ANO COOUINU 

Ktt - HOT WATCH 


COMMSnciAt INTCOim 
rCHPOAMANCC CHlTtHIA 
PARAGRAPH 


1. 1 H And HC System 
Pe rformance 

1.1.1 Heating Deelgn 
T«mp« reiuro 

1.1.2 Cooling Doalgn 
Ttmportturo 

1.1.3 Relative 
Humidity 

1.1.4 Solar Contri- 
bution 

1.2 MW Syttcm/Sub- 
ayatcm Pirformanca 

1.2.1 Draw Ai.d Tern* 
peraturo Deeign 
Output 

1.2.2 Non-Tap Tomp* 
or. - . turn Daelgn Output 
1. 2. 3 Solar 
Contribution 

1. 3 Collector 
Performance 

1.3.1 Collector 
Efficiency 

1. 4 Thermal Storage 
Penur.'i ance 

1.4.1 Storage Capacity 
ami Rile 

l. S Habitability of 
Occupied Spacue 

1. 5.1 Heat or Humidity 
r ran el jr Eftact* 


Tvri 

SVSTIMI 


HC HW 


COMMCMCIAt. INT1HIM 
KMOAMANC8 CRlTIAIA 

paragraph 


1.6 Energy Tranaporl 

1.4.1 Thermal Loeeoe and 
Electrical Power 

1. 7 Control 

1.7.1 InetallAtlon and 
Maintenance 

1.7.2 Manual Adjustment 

1. 7. 3 Inhabited Space 
Temperature Control 

1. 7. 4 Hot Wator Tempera- 
tun 

1.8 Auxiliary Energy 

1.8.1 Deeign Heat Loade 

1.8.2 Deeign Cooling Load 

1. 8. 3 Impairment of Oper- 
ation 

2.1 Syetem Deeign 
Condition* 

2.1.1 Equipment 
Capabilities 

2.1.2 Nolee or Eroelon- 
Corroelon 

2.1.3 Operating Condition* 

2.1.4 Fluid Flow in 
Collector* 

2.1.3 Entrapped Air 

2. 1. 4 Thermal Expan- 
sion of Fluid a 

2. L7 Preeeure Drop# 


TVP6 

JYSTIMJ 
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i.i'.vMPPri.u inti mim 
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Mn GRAPH 


<, l< B I llMHlOIIR.IIi' 

III IMlIV.ll 

2.2 Mi<i b.inicnl 
*t ri'«»v!* 

lit «« l Vibration Si n* a a 
Level* 

2. 2. 2 Vibration Crum 
Moving Parts 

2.2. .1 Water Hammer 

N • 2.4 V-Ti'mim Itrlini 

Protection 

2. 2. S Thu rnwl Change 

2. 2. 6 Flexible Joint* 

2.2 LeAK.igu Pre- 
vcntlnn 

2 . 2.1 Pre»*urr Test* 
NnA-IVMbli* Fluid a 

i I 2. 1.2 Preamtm Ti‘*i; 

1 Ni* Able Water 

2. 1. 1 A» r T r.ifii.iim i 

Sy Ale to 

2. 4 C< • I lot lor 
Adjustments 

2, 4. 1 O ric niat««n 
and Tilt 

2.4.2 .tutu tl Siiituuwini 

2.5 duliiyllvin laola- 

to i. 

2. S . 1 Mt ui U own in 

Multi -i.rtli Fat .ilitiA 


TVFt 

SYSTEMS 


M - Hi A TING 

HC . HCATING ANO COOLING 
HW MOT WATER 


COMMERCIAL INTERIM 
PERFORMANCE CRITERIA 
I'ARAORAAH 


2. h. 2 Ai r Quality 
2 . h. 1 Fluid Treatment 
2.0,4 K renting Hnitci luin 
2.7 Piping Support" 

2.7.1 Applicable Plumbing 
Slanda rtl« 

2. S Extrasivr Free sure 
and Temperature Pro- 
lectitm 

2. A. I Relief Valve* And 
Vcnta 

3.1 Structural Dcaign 
U*ele 

3.1.1 Service Load* 

1.2 Failure Lund* anti 
Load Oa parity 

1.2.1 llllimulii Load 
Combination* 

3. 2. 2 lee Load* 

J. 2. 1 Vehicular Load* 

1. 2. 4 Load Capacily 
). 3 Damage Control 

3.3.1 Reatatanco to 
Damage 

1.4 Cyclic Loads 

3.4.1 DeCleelitin 
Limitation* 

1. 4 Cutting of 
Structural Clement* 

1.1.1 Demgn Proviniom* 
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3. 6 Creep And 
Realdual Deflection 

3, 6. 1 Deflection 
Limitation# 

3.7 I tail Re #i«tnncp 

3. 7. 1 Mall Size and 

Loading 

J.fl Constraint 
Load* 

3. 8. 1 Foundation 
S*’ll liMMrnt 

3,9 P- h, ding Condi - 

lion* 

3.9.1 Deaign Provi- 
sion# 

4. 1 Plumbing and 
Electrical Installation 

4.1.1 Plumbing Codec 
and Standard# 

4.1.7, Electrical 
Code* and Standard# 

4.7 Fail- Safe Control) 

4.2.1 System Failura 
Prevention 

4 . 2. 2 Automatic Praa- 
iur« Relief Valvca 

4.3 FI re SiU'cf y 

4.3.1 Applic. .lc 
Fire Standard a 


TYPE 

systems 


COMMERCIAL INTERIM 
PERFORMANCE CRITERIA 
PARAGRAPH 


4. 3. 2 Penetration# Throng 
Flra-Ratad Assemblies 

4.4 Toxic And FI a mm - 
Abla Fluid# 

4.4.1 Provision of Catrh 
Itailni 

4 . 4. 2 Detection of To»ir 
and Flammnblc Fluid* 

4. 3 Safety Under 
Emergency Condition# 

4.5.1 Emergency Egrra# 
and Accoe# 

4. 5. 2 Identification and 
Location of Controls 

4.6 Protection of Water 
and Circulated Air 

4.6.1 Contamination by 
Material* 

4. 6. 2 Separation of 
Circulation Loop* 

4. 6. 3 Backflow Prevention 

4. 6. 4 Growth of Fungi 

4.7 Exc* aaivo Surfau* 
Tempo ralu ro 

4.7.1 Protection from 
Heated Component# 

5.1 Effect# of External 
Environment 

5.1.1 Solar Degradation 

5.1.2 Soli Corroeion 

5.1.3 Airborne l'nllut.ml* 
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Stream-* 

5. 2, 4 Leakage 

5.2. 5 Deterioration of 
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5.3 Chemical Compa 
tibility of Compnn i . 
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5.4 Component a Involving 
Moving Part* 

5.4.1 Wear and Fatigue 

6. 1 ArremlblUty fnr 
Maintenance) ami Servicing 

6.1.1 Anns* for System 
M.ainttmmire 

fi. 1.2 Acre** for .System 
Monitoring 

6.1. 3 Draining and Filling 
of Liquid* 

6.1.4 Flushing of Liquid 
Subsy stems 

6. 1. 5 Fillers 

6. 1. 6 W alu r Shutoff 

6.2 installation. Operation 
and Maintenance Manual 

6. 2. 1 Installation 
In* true Lions 

6. 2, 2 Maintenance and Op« r- 
aline Instructions 

6, 2. 3 Maintenance Plan 

6.2.4 Poplin Pari* 

•*». 1 Ha pair and .Vrvin- 
Personnel 

6. 3.1 S« r vicing of H and IIC 
Systums 

6. 3. 2 Servicing of HW 
Sy stems 
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Revision 2 
Date 7/14/78 


A SUBSYSTEM IDENTIFICATION 

% 

This Appendix defined the thermal performance for collector, Northrup, 

Inc, Subsystem Model NSC-01-0732, MF-NSC-P "MF" Series. 

A-l SOLAR COLLECTOR 

For Dallas, Texas, the single solar collector will collect a minimum of 

1144 BTU/Ft^/Day of energy at an inlet fluid temperature of 190°F (water). 

The tilt angle at this performance basis will be equal to the latitude angle, 

azimuth of 0 degrees, average ambient dry bulb 100°F, wind velocity zero, 

2 

August 21 date, direct normal noon solar flux of 283 BTU/ Hr Ft , longitude 
of 97° and 32° latitude. 

When used primarily for heating, a single collector will provide 1242 BTU/ Ft 
Day at an inlet fluid temperature of 150°F (water). The tilt angle at this 
performance bassis is equal to the latitude angle, azimuth of 0 degrees, 
average ambient 50°F, wind velocity zero, February 21 date, direct normal 
noon solar flux of 316 BTU/Hr Ft w , longitude of 97° and 32° latitude. 

♦ASHRAE Handbook of Fundamentals. American Society of Heating, Refriger 
ating and Air Conditioning Engineers, Inc. , 343 East 47th Street, New York, 
NY, 1972. 
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LIST OF MA1TOIAI5 


ORIGINAL PAGE1S 
OF POOR QUALITY 


NOFtniFKJP O'lNt'ENTRATING SOIAR 
COLLECTOR FANFJS, MF-NSC-P "ML" SERIES 


MI 


M DEL NSC-0) -0732 


DATE: 1-16-76 

REV: B 1-16-78 
NO. 01 -05-076 

PAGE 1 OF 2 


ITEM 

CTY. 

DRAWING OR 
PART NUMBER 

DESCRIPTION 

* 

1 

K 

Ol-CVOi^ 

Tracking Ctontrol Box Assembly - 

4 

7 ' 

01-04 -004 

Cbl lector Panel Assembly i» 

5 


01-04-005 

South Wind Bracing Assembly 

6 

3* 

01-04-006 

Upper North Wind Bracing Assembly 

7 

7 * 

01-04-007 

Inclined Strut Assembly * 

i 8 

IK 

01-04-008 

Tracking Control Box Mount Assembly* 

, 

2 V 

1 

01-04-009 

Idler Pulley Mount Assembly # 

J ti * 10 

*2 > 

01-04-010 

Muni fold Strut Assembly 3/4" cu Manifold • 

i • in 

2 ' 

01-04-011 

Manifold Strut Assembly 3/4" cu Manifold - 

} “ - u 

2 / 

01-04-012 

Manifold Strut Assembly 1" cu Manifold > 

•1 ! 13 

2 * 

01-04-013 

Manifold Strut Assembly 1" cu Manifold r 

di 

14 

4< 

01-04-014 

Manifold Strut Assembly 1 1/4" cu Manifold , 

|j 19 

2^ 

01-03-002 

South Manifold Support 3/4" x 3/4" connect aon ' 

20 

1*- 

01-03-003 

South Manifold Support 1" x 3/4" connection 

! " 21 

iV 

01-03-004 

South Manifold Support 1" x 1" connection - 

! 1 22 

l' 

01-03-005 

South Manifold Support 1 1/4" x 1" connection 

i i 

23 

2^ 

01-03-006 

South Manifold Support 1 1/4" x 1 1/4" connection 

• 1 

‘• t J 28 

2 v 

01-03-023 

North Manifold Support (w/Bleeder ) 3/4 x 3/4 . 

4 

i 29 l y 

01-03-024 

North Manifold Support (w/Bl coder) 1 x 3/4 * 

• 

*J 30 

1 • 

01-03-025 

North Manifold Support (w/Bleeder) lxl 

! ! 31 

d 

01-03-026 

North Manifold Support (w/Bleeder) 1 1/4 x 1 

! u 

V • >V . 22 — 

21 

01-03-027 

North Manifold Support (w/Bleeder) 1 1/4 x 1 1/4 

*. 37 

L At 

01-04-024 

North Wind Strut Assembly 

Y\ A 

L-1 

01-03-032 

North Column .Assembly 32° Tilt Angle • 


i 

hr 
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LIST OF MATERIALS 

IPPf' * " ' v ' ' 

DA'rE: 

1-16-76 

NORTHROP CONCENTRATING SOIAR 

V A.:* ' 7 V 

REV': B 

1-16-78 

OOLIJ-NCTOR PANELS, MF-NSC-P "ML" SERIES 




NO. 01- 

-05-076 

MODEL NSC-01-0732 


PAGE 2 

CF 2 


QW. 

DRAWING OR 
PART NUMBER 

3 * 

01-04-035 

m 

01-04-044 

14 y 

01-07-003 

n 

01-04-057 

n 

01-04-062 

2 

01-04-065 

hi 

01-04-072 

5 ft 3 

01-13-003 

1 

01-04-077 


DESCRIPTION 


01-04-035 I Lower North Wind Rraclnq Assmb. 32° Tilt Anqle 


01-04-044 South Brace Assembly 32° Tilt Angle 
01-07-003 South Column Base Ls 


01-04-057 I Fluid Inlet Assembly 1 1/4“ Manifold 


01-04-062 | Fluid Outlet Assembly 1 1/4" Manifold 


Manifold End Closure 3/4 


Cable Drive Assemble 7 Collector Panels 


Loose Fill Insulation (1 bag - 7.5 ft 


01-04-077 | Sensor Attachment Assembly 




































PARTS LIST 


INDEX 

Products 01 ■ Solar Collector Panels "ML" Series 




PART NUMBER 
01 - 01-000 
01 - 02-000 
01-03-000 
01-04-000 
01-05-000 
00-06-000 
00-07-000 
00-08-000 
00-09-000 

00 - 10-000 

00 - 11-000 

00 - 12-000 

00-13-000 

00-16-000 

00-17-000 

00-18-000 

00-19-000 

00 - 20-000 

00 - 21-000 

00-24-000 


DESCRIPTION 

Commodities (Steel, Copper Tubing, etc. in SWM (Gen Specs) 

Shop Sub-Assemblies 

Shop Final Assemblies 

Field Sub-Assemblies 

Field Final-Assemblies 

Fabricated Sheet Metal Parts 

Fabricated Heavy Metal (Struck, etc.)Parts, Extrusions 
Fabricated Tubing and Pipe 

Pipe Fittings, Valves, Exp. Comp., Air Vents, Flow Control 
Check Valves, Stops, Plugs, Pumps 

Electrical Parts, Components, Solenoids, Fabricated Wire, 
Relays, P/C Boards, Contactors, Motors, Terminals, Wire 

Heat Exchangers — Coils, Etc. 

Tanks and Vessels, Accumulators, Expansion Tanks 
Insulation 

Paints, Coatings, Sealants, Adhesives, Etc. 

Hardware - Bolts, Nuts, Screws, Hinges, Bearings, Non- 
Electrical Cable, Clamps, Turn-Buckles, Rivets, Mails, Pins 

Machine Parts (Special) 

Packaging/ Shipping 

Glass Glazing Coverings 

Weather Stripping, Non-Metalic Grommets, Sponge Rubber, Etc. 
Tags, Stickers, Labels, Serial Numbers 


♦Indicates that no other drawings or specifications other than those contained herein 
are required. 

♦♦Indicates all fasteners, nuts, bolts, and washers are to conform to ANSI (American 
National Standards Institute). 
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M-01-000 

I'OMMODITl KS 


01-000- (099) Steel 

-001 

S tee 1-Gal v.-Desg. 090 (1 . 25os/S. F. Commercial) 

Per ASTM A 525, AS26, and A527, subject to ASTM A-90 
standard method of test, lb guage, .0636" (.0672 - 
.0606 range) 2.65o25 lbs/8, F, 


-002 

Steel-Galv. Sane as 01-01-001, except 2d Guage .0396 
(.0425 - .0382 range) 1.65625 lbs/S.F. 


-004 

Stoel-Structurnl-ASTM A36. 

• 

-005 

Steel-Tubing-Cold Drawn-Searaless-ASTM ASH, Mechanical 



Grade 


-007 

Steel-Galv. - Sane as 01-01-001, except 23 Guage .0137 
(.0193 - .0180 range) 0.73125 lbs/S.F. 


-010 

Steel -Channel- 3/4" x 3/8" x 1/8" .54 lbs/Ft., Structural 

A- 36 


-Oil 

Pipe, Steel, 1Y* Nonanal, Sched 40, 2.72 lbs/L.F. 


-012 

Steel, Rod 3/8", A-36 Struct. Steel. 


0 1-100- (199) Copper 

-121 

Tube, Type "M" Hard 5/8 


-122 

Tube, Type "M" Hard 7/8 


-123 

Tube, Type "M" Hard 1-1/3 


-12/4 

Tube, Type "M" Hard 1-3/8 


01-128 

Refrig Tube *«0D 


OH35-0 

Ref rig Tube 3/16 OD 


01- 300- (399) Aluminum 

-301 

Aluminum- Bar 5/16" x lY' - 6061-T6, .551 lbs/L.F. 

« 

-307 

Aluminum, Tubing, 5/8" O.D., ,527"I.D., 6061-T6. 

• 

-310 

Aluminum, Angle, 2" x 1" x 1/8", 6Q63-TS, 0.431 lbs/L.F. 


-311 

Aluminum, Tubing 3/8" o.D., ,277"I.D., 6061-T6. 


-312 

Aluminum, Angle, lS" x 2Y' x V , 6061-T6 
Stand Ancr. Shapes, 1.68 lbs/L.F. 


01-500- (599) Welding « 

llraa ine Mu* i iala 


01-500 

Bracing Rod 


01-501 

Wo 1 d 1 n .» K 1 vc t rode 
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QUALITY 


- Q 1 -Q1-0Q Q COMMODITIES (Continued) 

012600-^6991 lumber, Timber. Plywood & Other U’,™.. 

01 " 601 N °- 3 Southern p ine. Dimensioned, 54S, Amercian Std. , Spa. 

01 601 Plywood, Sheath. Grade, DI-PA 
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01 - 02-000 

■ : '•“•.■.•'•V'-^ •' 'V- • •” \V T-Vj ■ >> '.. 


?'.<*:■ SjjP 


PART number 




• '-, ', ■ ^.; ' •-: ' 

SUB -ASSEMBLIES 

?P^£- r '' ••' v 3>r > -£r/V»vi ^ 


,v. . '.*-•-* V ’• 




01-02-001 
01 - 02-002 
01-02-006 
01-02-007 
01-02-009 
01 - 02-010 
01 - 02-011 
01 - 02-012 
01-02-016 
01-02-018 *• 
01-02-019 
01 - 02-020 
01 - 02-022 4 
01-02-027 


v,-\ y>y. ... 


DESCRIPTION 

Lolls Acrylic 120" length. Clear Color. 


Electrical Component Board 

Manifold Support Column 

End Beam - Collector Panel Housing 

Torque Trussed Bar - Collector Panel Housing 

Flanged Shaft - North End - Collector Panel Housing 

Flanged Shaft - South End - Collector Panel Housing 

Absorber Tube Assembly - Collector Panel Housing 

Tracking Control Box Wiring Diagram 10062-12 

Wire Set 

Truss - Interior Collector Housing 
Truss - Exterior Collector Housing 
Insulation Set - Collector Housing 
Pulley - 29" Dia See Drawing 


01-02-029 

01-02-030 

01-02-031 

01-02-032 

01-02-038 


North Manifold Flex Hose Assembly 
South Manifold Flex Hose Assembly 
Control Box Motor Assembly 
Control Limit Switch Assembly 
Manifold Conx. Assembly 
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01-03-012 

01-03-023 

01-03-024 

01-03-025 

01-03-026 

01-03-027 

01-03-032 

01-03-043 

01-03-044 

01-03-045 

01-03-046 

01-03-047 

01-03-048 

01-03-049 

01-03-050 

01-03-051 

01-03-053 

01-03-055 

01-03-060 

01-03-063 


SHOP KlNAt, ASSEMBLIES 
DESCRIPTIONS 

South Manifold Support- 3/4 x 3/4 
South Manifold Support -lx 3/4 
South Manifold Support -1x1 
South Manifold Support - l x IV 
South Manifold Support - IV x IV 
South Brace (32°) 

North Manifold Support W/Bleeder - 3/4 x 3/4 

North Manifold Support -lx 3/4 

North Manifold Support -lxi 

North Manifold Support - 1 x IV 

North Manifold Support W/ Bleeder - IV x IV 

North Column (32°) 

Inclined Strut 
Manifold Strut - 3/4" 

Manifold Strut - 3/4" 

Manifold Strut - l" 

Manifold Strut - l" 

Manifold Strut * IV 
Collector Panel Housing 
North Wind Strut 
End Enclosure - Lena 
Solar Sensor Assembly 
Absorber Tube 
Bleeder Valve Assembly 
Fluid Outlet IV' 
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01-0 3- 000 (Pont 1 iiuo d) 
PART NUMBER 






01-03-066 

01-03-067 

01-03-068 

01-03-069 

01-03-073 



DESCRIPTION 

Control Box Mount (East and West) 
Idler Pulley Mount Assembly 
Inlet & Outlet Closure Plate 1\<$ 
Tracking Control Box (1" Power Screw) 
Closure Plate 
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01-04-000 

PART NUMBER 

01-04-004 

01-04-005 

01-04-006 

01-04-007 

01-04-008 

01-04-009 

* 

01-04-010 

01-04-011 

01-04-012 

01-04-013 

01-04-014 

01-04-015 


FIELD SUB-ASSEMBLIES 
DESCRIPTION 
Collector Panel 
South Wind Bracing 
North Upper Wind Bracing 
Inclined Strut 
Tracking Box Mounting 
Idler Pulley Mounting 
Manifold Strut - 3/4" 
Manifold Strut - 3/4" 
Manifold Strut - 1" 
Manifold Strut - 1" 
Manifold Strut - IV 
Manifold Strut - IV 


ORIGINAL PAGE IS 
OF POOR QUALITY 


. 01-04-024 

North 

Wind Strut 


01-04-035. 

North 

Lower 

Wind Bracing (32°) 

01-04-044 

South 

Brace Assembly 

(32°) 

• 01-04-057 

Fluid 

Inlet Assembly 

IV 

’ 01-04-062 

Fuild 

Outlet 

IV 


01-04-065 

I 

Manifold End 

Closure 

3/4" 

. 01-04-067 

Cable 

Drive 

41 L.F. 


01-04-068 

Cable 

Drive 

68 L. F. 


01-04-069 

Cable 

Drive 

96 L.F. 


01-04-070 

Cable 

Dr Lve 

125 L.F. 


01-04-071 * 

\ 

Cable 

Drive 

151 L.F. 


; 01-04-072 

Cable 

Drive 

179 L.F. 
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PART NUMBER 
01-0*4-073 


01-04-074 

01-04-075 

01-04-076 

01-04-077 

01-04-083 

01-04-084 

01-04-085 

01-04-086 

01-04-087 

01-04-088 


DESCRIPTION 

Cable Drive 206 L.F. 

Cable Drive 234 L.F. 

Cable Drive 262 L.F. 

Cable Drive 289 L.F. 

Sensor Attachment TRD-3 
Manifold Conx. Assembly 3/4 x 3/4 
Manifold Conx. Assembly 1 x 3/4 
Manifold Conx. Assembly lxl 
Manifold Conx. Assembly l ! i x 1 
Manifold Conx. Assembly l*s x l*t 
North & South Manifold Support Assembly 
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01-05-000 


FIELD FINAL ASSEMBLIES 


ORIGINAL PAGG ib 
OF POOR QUALITY 


PART NUMBER 

01-05-007 

01-05-076 

01-05-122 

01-05-123 

01-05-124 

01-05-129 


DESCRIPTION 

Field Assembly - NSC-01-07 (Seven Panel & Frame) 
List of Materials NSC-01-07 (32°) 

Field Assembly Section CC 
Bolt Settling Plan NSC-01-0732 
Spare Parts List 

Illustrated Assembly - TYP Array Bay 
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01-06-000 


FABRICATED SHEET METAL PARTS 


PARTS NUMBER 

’/■ ■ ■ 

01-06-002 

01-06-003 

01-06-007 

01-06-009 

01-06-010 




Ol-Ob-Oll 


01-06-022 


01-06-023 


01-06-024 

01-06-025 


01-06-026 

01-06-027 

01-06-028 

01-06-029 

01-06-030 

01-06-032 


01-06-033 

01-06-034 


DESCRIPTION 

2 

ElectricnlComponent Board Wrapper 20 Ga.Galv. 4’V x 15" (.47 Ft ) 

Electrical Component Board Lid -0 Ga. Galv. 4" x 3” (.22 Ft 2 ) 

Manifold Strut, End Clip Angie 16 Ca. Galv. 3" x 4" (.09 Ft 2 ) 

Capacitor Mounting Strap 20 Ga.Galv. 3/4" x 4 7/S" (.03 Ft 2 ) 

Flange Stiffener 5", 5 1/8", 6 5*i" Wide Struts 16 Ga. Galv. 

6" x 3" (.125 Ft 2 ) 

Flange Stiffener with Base Angle Connection 16 Ga. Galv. 5" x 6" 
(.21 Ft. 2 ) 

Flange Stiffener for 5" Wide Struts, See 01-06-010 16 Ga. Galv. 
6" x 3" (.125 Ft 2 ) 

Flange Stiffener for 5 V Wide Struts, See 01-06-010 16 Ga. Galv. 

3" x 6" (.125 Ft 2 ) 

Web Member (Wide) Collector Truss 20 Ga. Galv. 3 7/16" x 13 7/16" 
(.32 Ft . “") 

Web Member (Narrow) Collector Truss 20 Ga. Galv. 3 3/8" x 13 9/16" 
(.32 Ft. 2 ) 

Cord Top and Bottom Collector Truss 20 Ga. Galv. 3 3/4" x 128 3/4" 
(3.353 Ft. 2 ) 

End Strut Collector Truss 20 Ga.Galv. 4 1/16" x 11" (.3 Ft. 2 ) 

End Beam, Collector Panel 16 Ga. Galv. 16Y' x 58 5/16" (6.58 Ft. 2 ) 

Lens Guide 20 Ga. Galv. 3 5/3" x 66 13/16" (1.682 Ft. 2 ) 

Lens Retainer - Top End 16 Ga. Galv. 4-V x lV (.047 Ft. 2 ) 

North Manifold/Colloctor Connect Housing Wrapper 16 Ca.Galv. 

11 1/8" x 32V (1.8 Ft. 2 ) 

Manifold/Collector Connect Housing Lid 16 Ga.Galv. 6k" x 10" 

(.43 Ft. 2 ) 

Manifold/Collector Connect Housing Bottom 16 CaGalv. 6" x 10" 

(.42 Ft. 2) 
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01-06-000 (Continued ) 


PART NUMBER 

01-06-036 

01-06-037 

01-06-038 

01-06-039 

01-06-U40 

01-06-041 

01-06-042 

01-06-043 

01-06-044 

01-06-045 

01-06-046 

01-06-047 

01-06-048 

01-06-049 

01-06-050 

01-06-051 

01-06-052 

01-06-053 

01-06-056 

01-06-059 

01-06-061 

01-06-062 

01-06-063 

01-06-064 


DESCRIPTION 

Manifold Support Colunnl6 Ga. Galv. 374" x 15" (3.9 Ft. 2 ) 

Manifold Strut 16 Ga.Galv. 1144" x 15" (11.93 Ft. 2 ) 

Manifold Strut Cover 16 Ga.Galv. 1144" x 64" (4.97 Ft. 2 ) 

Inclined Strut 16 Ga.Galv. 12" x 144" (12 Ft. 2 ) 

Bottom and Side Covering - Collector Panel Housing 
26 G. Galv. 42" x 133 5/8" (39.97 Ft. 2) 

Manifold Positioning Plate 3/4", 16 Ga.Galv. 3 7/8" x 7/8" (.19 Ft. 2 ) 
Manifold Positioning Plate 1", 16 Ga.Galv. 3 7/8" x 7/8" (.19 Ft. 2 ) 
Manifold Positioning Plate 14", 16 Ga.Galv. 

Manifold Positioning Plate 14", 16 Ga. Galv. 

Manifold Positioning Plate 2", 16 Ga. Galv. 

Torque Bar-Top Right Hand 16 Ga.Galv. 6" x 133 15/16" (5.581 Ft 2 ) 

Torque Bar-Top Left Hand 16 Ga.Galv. 6" x 133 15/16" (5.581 Ft. 2 ) 

Torque Bar-Bottom 16 Ga.Galv. 6" x 122 15/16" (5.122 Ft. 2 ) 

Truss Connector-Torque Bar-Top 16 Ga.Galv. 1 3/4" x 3 7/16" (.042 Ft 2 ) 
Torque 2 

Truss Connector-£ar-Bottom 16 Ga.Galv. 1 3/4" x 5 9/16" (.068 Ft. ) 

End Connector-Trussed Torque Bar 20 Ga.Galv. 4 1/16" x 1" (.028 Ft. 2 ) 

Flange Stiffener-Wind Bracing Connector 16 Ga.Galv. 3x6 (.125 Ft. 2 ) 

Outlet Closure Plate - Blank 16 Ga.Galv. 4" x 7" (.2 Ft. 2 ) 

Outlet Closure Plate - 14" 16 Ga. Galv. 4" x 64" (.17 Ft. 2 ) 

Control Box Mount 16 Ga. Galv. 12" x 26" (2.17 Ft. 2 ) 

Bridging-Cross-Collector Panel 16 Ga.Galv. 9/16" x 154" (.061 Ft. 2 ) 

Bridging-Top & Bottom Collector Panel 16 Ga. Galv. 14" x 1 5/8" 

(.10 Ft. 2 ) 

Bridging-Vertical Collector Panel 16 Ga.Galv. 1 5/8" x 11" (.12 Ft. 2 ) 

Bridging-Connector-Torque Bar, Right Hand, Collector Panel 
16 Ga. Galv. 1 5/8" x 1" (.011 Ft. 2 ) 
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01-0 6-000 (Cont in uod ) 


PARTS NUMBER 

01-06-069 

01-06-075 

01-06-079 

01-06-030 

01-06-0S1 

01-06-0S2 

01-06-083 

01-06-104 

01-06-107 

01-06-109 

01-06-110 

01-06-111 

01-06-112 

01 - 6-122 

01-06-123 

01-06-124 


01-06-125 

01-06-126 

01-06-127 

01-06-132 
01-06-1 13 


DESCRIPTION 

South Brace (32°) 16 Ga.Galv. 12 3/3" x 26 3/16" (2.25 Ft. 2 ) 

South Manifold Connect Housing Wrapper, 16 Ga. Galv. 11 l/R" x 23V 
(1.8 Ft, 2 ) 

Bridging Connector-Torque Bar-Left Hand, Collector Panel 
16 Ga.Galv. 1 5/9" x 1" (.011 Ft 2 ) 

South Brace (32°) See 01-03-012. 16 Ga. Galv. 12 3/8" x 26 3/16" 

(2.25 Ft. 2 ) 

Idler Pulley Wrapper 16 Ga.Galv. 5* x 16 11/16" (.58 Ft. 2 ) 

North Wind Strut, See 01-03-150. 16 Ga.Galv. 119V* x 12" (9.96 Ft. 2 ) 

North Colu-.au (32°). See 01-03-032. 16 Ga. Galv. 3" x 6" (.125 Ft. 2 ) 

Sensor Positioning Bracket 16 Ga.Galv. AS" x ' 5 " (.015 Ft. 2 ) 

Cap-Idler Pulley Mount 16 Ga. Galv. 5 1/16" x 5 7/8" (.21 Ft. 2 ) 

High Limit Switch U-Fastener 16 Ga.Galv. 2 3/8" x 2V (.041 Ft. 2 ) 

Solar Sensor Mount 16 Ga. Galv. 5" x 7V (.252 Ft. 2 ) 

Absorber Tube Retainer 16 Ga. Galv. 2 3/16‘* x 3 3/4" (.06 Ft. 2 ) 

End Plate. See 01-03-051. 16 Ga. Galv. 5 i/8" x 12" (.427 Ft. 2 ) 

Wrapper-Tracking Control Box. 01-03-069. 16 Ga. Galv. 2V x 25 7/8" 
(3.86 Ft. 2 ) 

End Panel-Tracking Control Box. 01-03-069. South End. 16 Ga.Galv. 

7V* x 3 15/16" (.45 Ft. 2 ) 

End Panel-Tracking Control Box. 01-03-069. North End. 16 Ca. Calv. 

7V x 8 15/16" (.45 Ft. 2 ) 

Bracket-Bearing Box, 01-03-069. 16 Ca.Galv. 11 3/4" x 5 7/8" 

(.48 Ft. 2 ) 

Cover for Limit Switch-Tracking Control Box 01-03-069, West Side. 

20 Ga.Galv. 4 1/8" x 5 13/16" (.17 Ft. 2 ) 

Cover for Limit Switch-Tracking Control^Box 01-06-069, East Side 
20 Ga. Galv. 4 1/8" x 5 13/16" (.17 Ft.* - ) 

Pulley Cahle Clamp Plate. 16 Ga.Galv. V x IV' (.005 Ft. 2 ) 

Tracking Control Box Cover 01 - 03 - 069 . 16 Ga.Galv. 8 15/16" >. 2 f » 1S/16" 
(1,67 Ft . *■ ) 
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0 1-06-000 (Continued ) 


PARTS NUMBER 
01-06-134 
01-06-135 
01-06-136 

01-06-137 

01-06-138 

01-06-162 


DESCRIPTION 

SHIM Control Box, Left Side, 16 Ga. Galv. STL. 4 5/8" x 3" ( 

SHIM Control Box, Right Side, 16 Ga. Galv. STL. 4 5/8" x 3"( 

MTG Bracket- Motor (01-03-069 Control Box) 16 Ga.Galv. 3" x 
(.11 Ft. 2 ) 

Lens End Closure Weather StripPlate. 20 Ga. Galv. 4 1/16" x 

9.346 Ft. 2) 

\ k 

Lens Guide-Splicer. 20 Ga. Galv. STL 3 7/16" x 3" (.072 Ft. 
Flange Stiffener, 16 Ga. Galv. 3" x 6*5" (.135 Ft. 2) 


( 


.096 Ft.-) 
.096 Ft. 2 ) 
5 1/8" 

12 V’ 

2 ) 
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01-07-( 




FABRICATED HEAVY METAL (STRUCTURAL, ETC.) PARTS 


PARTS NUMBER 


DESCRIPTION 


* . .'7j 


01-07- 


003 South Col. Base Angle, 3V' x 2V x V x 2 , -ll" 6061-T6 Alum. 

1.631 Ibs/L.K. (01-312) 


01-07- 


01-07-( 


01-07-C 


017 Flange-Shaft Collector Panel ASTM A-36 Structural STL. Hi" thick 

Plate. 

023 Housing-Fover Screw, East Side, Control Box, 01-03-069 

024 Housing-Power Screw, West Side, Control Box, 01-03-069 

025 Pulley Rim, See Drawing. 3/4” x 3/8" x 1/3" x 104" ASTM 
A-36 Structural Steel Channel .54 lbs/Ft. 


01-07-C 


Pulley Top Spoke, See Drawing. 3/4" x 3/3" x 1/8" x 13 17/32 ASTM 
A-36 Structural Steel. 


01-07-C 


Pulley Bottom Spoke, See Drawing. 3/4" x 3/3" x 1/8" x 13 17/32" ASTM 
A-36 Structural Steel 


01-07-C 


Pulley Uosizontal Spoke, See Drawing. 3/4" x 3/8: x 1/8" x 13 17/32" 
ASTM A-36 Structural Steel 


01-07-029 Pulley Hub, See Drawing. Schedule 40 black Steel Pipe x 13/8" Length. 

01-07-030 Pulley Mount Angle, See Drawing. 2" x 1" x 1/8" x 0'-2V' 

Alum. Angle, 6063-T5. 
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01-08-000 


FABRICATED TUBING A PIPE 


PARTS NUMBER 
01-08-002 4 
01-08-003*4 

01-08-004 4|k 
01-08-005 4 

01-08-006 ^4. 
01-08-011 jj* 
01-03-0124* 
01-08-017 4* 
01-08-018 ^ 
01-08-019 * 

01-08-020 ^ * 

01-08-021 -4 

] 01-08-023 4 

i 

' 0l-0i-024 Jk 

I 

, 01-08-025 ^ 

}. 

I 

01-08-026 4 
01-08-027 * 

t 


DESCRIPTION 

Maulfold 3/4" x 119 11/32" Type "M" cu, 
• Manifold 3/4" x 118 3/4" Type "M" cu. 
Manifold 1" x 119 3/32" Type "M" cu. 
Manifold 1" x 118 7/'6" Type "M" cu. 


ORIGINAL PAUL 16 
OF POOR QUALITY 


Manifold IV x 118 13/16 Type "M" cu. 

Tee, Bleeder Connecting Type "M" cu. 4" x 4»i 

Fluid Outlet Pipe 14 dia x 10". See 01-03-063. Type "M" copper. 

Mnid-O-Mlst Lead Tube V Type "L" x 5" 

Pressure Relief Valve Lead Tube, 3/4" x 2" "M" 

Schrader Valve Connect Tube 3/16 O.D."L" x 44 
Soft Dr. Copper (00-01-135) 

Absorber Tube (w/tubes & caps) Exterior, Type "M" copper. 

See 01-02-012. 

Absorber Tube (w/tubes 4 caps) Interior, Type "M" copper. 

See 01-02-012. 

Absorber Tube Manifold Pipe, Exterior 5/8" O.DV'nom x 6.313" 
Type "M" Copper 

■ 

AbsorbarTube Manifold Pipe, Interior 5/8"O.D. 4" nom x 6.125 
Type "M" Copper 

Absorber Tube Manifold Pipe North 5/8" O.D. 4" non x 5.0" 

Type "M” Copper. 


Absorber Tube Manifold Pipe, South 5/8" O.D. 4" nom x 3.625" 
Type "M" Copper. 

Absorber Tubo Manifold Riser 5/8" O.D. 4" non x 2 13/32" Type 
"M" Copper 


01-09-00 0 

PART HUMBER 
01-09-001 4 
01-09-002 *(C 

01-09-004 ^ 
01-09-005 4 
01-09-006 4 
01-09-007 4 
01-09-008 4 
01-09-009 4 
01-09-C10 4 

01-09-011 4 

% 

% 

01-09-012 4 

01-09-014 4 

01-09-016 4 
01-09-017 4* 
01-09-018 4 

01-09-019 -4 
01-09-020 4 
01-09-021 4 
01-09-022 4 

01-09-024 4 

01-09-060 4 * 
01-09- QjZ 4 



PIPE FITTINGS* VALVES , UXP. COM., AIR VENTS, FLOW CONTROL, 
CK VALVES, STOPS, PLUGS, PUMPS* 11,0 ACCESSORIES. 

DESCRIPTION 

Matd-O-Mlst f>74 W/V 1 FPT Auto-Vent* Air Elinlnator 

Pressure Relict Valve Watt# Pit., 125 PSl Release* ASMS , 
3/4" MPT Connector 

Swivel Conn. GRA-TEK 

Schrader Valve Insert 

Adapter Cu. Tube 3/3**O.I>. * V'MPT, Cast Brass 
Cap - Cu. Tube, Wrought Copper, 1 5/8'* O.D. 

Wrought Toe 'j x 5/4 :t ''fi 
Wrought Tee x 1 x 1/4 
Wrought Toe 'i x 1 x l 
Wrought Toe :t 1 x 1\ 

Wrought Too *$ x l’< x l\ 

Wrought Toe *s x I’j x 1 ^ 

Flex hose GRA-TEK 

Adapter* Wrought cu., 3/8" O.D. Sweat x V MPT 
Adapter, Wrought cu. , 7/3"O.D. SwtMt x 3/*«" MPT 
Wrought Tee *j x 'j x S 

»j Non. Short Rad. (Elia) 90° Elbow, Wrought 
*5 Nom. Wrought Coupling W/5lop Lee 
S Nom. Male Adapter, Wrought 

Schrader Va.ve Vrf Flare Adapter 

Adapter Wrot., 5/8" x V\ LEE *15-101 or equal (MPT) 

Plug. Wrot. Cu. to Fit 7/H" O.D. Fitting 


k:?~; px-Tc * 5;.v - t ••■■••.' 7 .: . "v ' • 

01-10— Ofift PI PCTHTTAI PAPTQ m\ipr»ML'MTC enr c 


01 - 10-000 


PART NUMBER 



ELECTRICAL PARTS, COMPONENTS, SOLENOIDS, FABRICATED WIRE, 
RELAYS, P/C BOARDS, CONTACTORS, MOTORES, TERMINALS, WIRE 

DESCRIPTION 






01-10-002 4 . 

01-10-003 4 
01-10-004 • 

01-10-005 4 
01-10-006 4 
01-10-007 
01-10-008 
01-10-009 
01 - 10-010 J( 
01 - 10-011 
01 - 10-012 
01-10-015 & 
01-10-017 4 

01-10-018 4 

t 

01-10-019 
01-10-038 


Potted P/C Board 

ORIGINAL PAGE lb 

Relays OF POOR QUALITY 

Transformer 

Capacitor 

Fuse 

Limit Switch 

Relay Receptacle (2) Socket 
P/C Board Connector 
Fuseholder 

Solar Discs 2*j" x 1 3/4" P.C. Board 

Sensor Cells - Photovoltaic 

Sensor Discs Wire 2" Length Black 

Control Box Leads (1) Blu (1) Blk (1) Org, All 10' 

High Limit Switch - Fenwal or Equal 10A1250A240VAC N0N-IND. 
High Limit Switch Bridge Fastener Bakelite 
Motor, Gear, Tracking Box (01-03-069) 


ll 

1 

i 

I 

t . 

1 

1 i 
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PAINTS, COATINGS SEALANTS, ADHESIVES, ETC 


00-16-000 

PART NUMBER DESCRIPTION ' 

00-16-001 Z.R.C. Metal Conditioner 

00-16-002 . Z.R.C. Zinc Coating 

00-16-003 Z.R.C. Zinc Coating Thinner 

00-16-004 ^ Selective Coating, NASA Black Chrome, Olympic 


j 

i 

.1 
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01-17-000 * 

PARTS NUMBER 
01-i7-002 
01-17-003 
01-17-004 
01-17-008 
01-17-009 
01-17-010 
01-17-011 
01-17-012 
01-17-013 
01-17-014 
. 01-17-015 
01-17-016 
01-17-019 
01-17-021 
01-17-022 
01-17-027 
01-17-028 
01-17-029 
01-17-030 
01-17-035 
01-17-036 
01-17-037 
01-17-039 
01-17-041 
01-17-044 
01-17-04 5 


HARDWARE — BOLTS, NUTS, SCREWS, HINGES, BEARINGS, NON- 
ELECTRICAL CABLE, CLAMPS, TURN-RUCKLES, NAILS, PINS 

DESCRIPTION 

Screw 04 x (40 TPI) Zinc 

Stand off k O.D. x »j. Threaded (40 TPI) Alum. 

<76 x 1 1/8" (32 TPI), Slotted Head, Zinc Coated 

It 8 x S, S.D. & S.T. (Tek) Screw, 18 TPI 

Tuiley 12" O.D. x IV' Bore with Cable Clamp Bale 

3/8 x 3/4" Hex Bolt, Zinc Coated 

3/8" Hex Nut, Zinc Coated 

3/8" Lock Washer, Zinc Coated 

V x 6V' Hex 3olt, Mach. Bolt, Zinc Coated 

V Hex Nut UNC, Zinc Coated 
V' Lock Washer, Zinc Coated 
Bearing 1 * 5 " Cast Iron, Set Screw 
Cable Clamp % 0 

SPLIT Lock Washer (0 6) Zinc Coated 
Nut, Hex S 6 (32TPI) Zinc Coated 

Bolt, Machine Hex Head, V' x V'» INC. Zinc Coated 
Nut, Hex Head ! t" UNC, Zinc Coated 
Lock Washer Zinc Coated 
Bolt Spacer x 5 3/8" 

Cable, Aircraft, Calv. 7x7, V Dia. Preformed 
Bolt Spacer ! j" I.D. x 74/8", Alum. Tube (01-307) 

Bolt Spacer^" x 5, Alum. Tube (01-307) 

Bolt Spacer M x 5 3/16 Alum. Tube (01-307) 

Flat Washer 12 Ga. 

Pop Rivets 1/8" Alum, x V' 

Pin, x 2 1 ;, Hex 11. D. 


length 





i 

r 

i 


t 

i 



01-17-000 (Continued ) 

PARTS NUMBER 

01-17-046 

01-17-049 

01-17-050 

01-17-051 

01-17-052 

01-17-053 

01-17-054 

01-17-056 

01-17-057 

01-17-058 

01-17-059 

01-17-060 






DESCRIPTION 


' 



ORIGINAL PAGE IS 
OP POOR. QUALITY! 


Heyaun Mfg. Co. Wire - Ty W/Screw Hole, -8 Screw 
Bolt Carriage 3/8* x 3/4" UNC (UNC) 

Flange (lk) 4-25-172 

Nut, Hex 3/8"* -16 TP I Zinc Coated 

3/8'** Lock Washer Zinc Coated 

* v 

Charing (lk) Bearing 
Locking Collars (lk) Bearing 

Fastner-Lock k" (Timmerman) C12007-017, or Equal 
Bolt-Mach. - k x 2k Hex H.D. 

Spacer Bolt -k x 1 11/16, Alum. Tube (00-01-311) 

I 

Spacer Bolt - k x 1 13/16, Alum. Tube (00-01-311) 
06 - 32 x 3 1/8" Screw R.N. HD, Zinc Coated 


01-17- 061 
01-17-062 
' 01-17-063 
01-17-065 
i 01-17-066 

»‘ 

01-17-067 

\ * 

1 < 01-17-072 

■ 01-17-073 
01-17-074 

• 31-17-075 
01-17-076 
01-17-077 

{ j 

* 1 01-17-078 
: 01-17-079 

l i 

01-17-030 


06 - 32 Hex Nut 

Bolt Hex k* x lk UNC, Zinc Coated 

Fastener Lock k x 4 (Timmerman) or Equal 

5/8 Nut Zinc Coated 

5/8 Bolt x lk Zinc Coated 

Lock Washer (5/8) Zinc Coated 

3/8 Flat Washer Zinc Coated 

Cable Thimble k ■" Zinc Coated 

Turnbuckle 3/8 x 6", Galv. , Equal to Upson Walcon H-62GJJ 
Galv. with 2-114 Lock Nuts 

k" x 20, Hex Nut, Zinc Coated 

k" Star Lock Washer, Zinc Coated 

Turnbuckle for Wind Bracing, H31, 3/8* x 6" Upson/Walton- 
Galv. (No Eye, Hook or Jaws) 

04 40 TP I x k" Bolt, Zinc Coated 

if 4 40 Nut, Zinc Coated 

*<4 Lock Washer, Zinc Coated 
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01-17-000 (Continued ) 


PARTS NUMBER 

01-17-081 

01-17-082 

01-17-083 

00-17-095 

00-17-096 

00-17-098 


00-17-099 


00-17-100 


00-17-113 


; 00-17-119 

I 

00-17-120 

i 

i 

00-17-121 

00-17-122 

00- 17-123 

01- 17-129 
01-17-130 


DESCRIPTION 

#6 x 32 TP I Slotted Round Head, Zinc Coated 
#6 Hex Nut, 32 TPI, Zinc Coated 

#6, Star Lock Washer, Zinc Coated 

.} 

V Dia. x V, Mach. Bolt, Slotted, Rd. H.D., Unc., Zinc Coated 

V Ola. , Hex Nut, UNC. Zinc Coated 

Wind Brace Lower, 3/8"d x 2*-Q" A36 STL Rod W/ 6" Left Hand 
Thread, 3/8-16, Galv. After Fabrication. 

North (Lower) End, Wind 3racc, Upper, 3/8rf x 9* -4" A36 Stl. Rod 
V/3/8"d-16 TPI x 0-6" R. H. Thread. Galv. After Fabrication 

North & South (Upper) End Wind Brace, Upper, 3/8'V x 7'-10" 

A36 St. Rod W/3/8 - 16TPI x 0'-6" R. H. Thread, Galv. After 
Fabrication 

Bearing Flanged Cast Housing (TVo Bolt) NTN Toyo Brg. Co. 

J*UCFL 209, 1 3/4 1.0. 

Sprocket, 3/8" Bore for No. 35 3/8" Pitch American Std. Roller 
Chain, Browning No. 359. 

Sprocket, 1 3/4 Bore for No. 35 3/8" Pitch, American Std. Roller 
Chain, Browning No. 35B45 

Roller Chain, 3/8" Pitch No. 35 Single Strand 
Pin Stl. V, Hex x 3" 

Brazing Rod (01-500) 

Steel Retainer Clip for Swivel 

Screw, #8x 5/8, Hex HD, With Neoprene Washer Bonded to Metal 
Cap, S.Q 6 S.T. Equal to TEK 





01-18-010 

01-18-014 


MACHINED PARTS (SPECIAL) 

A . ■ ... •' ^ VV A *'*: . 5 • . » " ‘ ^ ■•? •, ••••.. ■ ■ 

DESCRIPTION 

Shaft-North End Collector Panel, Cold Drawn Seamless STL Tubing 
ASTM 519 IV O.D. x 0.109 Wall Thk x 3 7/8" Length 

Shaft-South End Collector Panel Cold Drawn Seamless STL Tubing 
ASTM 519 IV O.D. x 0.109 Wall Thk x 2V Length 

Shaft - Ik Dia. x 0.109 Wall Thk’ness Cold Drawn Seamless Steel 
Tubing ASTM 519 Mech. Grade x 9V Length 

Power Screw and Nut, Tracking Control Box 01-03-069 

Cable Guide (01-03-069 Control Box) 
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PARTS NUMBER 




, Vf • * 



01 - 21-001 


WEATHER STRIPPING, NON-METAL I C GROMMETS, SPONGE RUBBER, ETC. 
DESCRIPTION 

Grommets "Rubber" Atlantic India, 52856 or Equal 


. 

01-21-004 Veatherstripping self-adhesive, 3/4 x 3/16 Cleotex 

Cl-21-005 Grommet North Manifold Atlantic India 52903 or Equal 

01-21-006 Silicon Sealant Equal to GE RTV White 

01-21-019 Silicon Sealant Equal to GE RTV Black 

01-21-021 Viton "0" Ring 
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BRACKET-BeAurWrt, 

OJ -C?G - 

ti?k‘g 1? 

“Vw 

GZ 

EBEEa 

RUT 


6Q 



Flanged Units Cast Housing (Two Bolt) 


Set Screw 




UCFL 2 (for light load) 






UCFL 


The bearing housing, each side thereof being rhombic, 
is to be secured to the frame with two bolts. Its form 
allowing side by side mounting in a narrow space, this 
type is recommended where a limit is set on the mounting 

pitch. 
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COVER- LIMIT SVV 


T IsL, CONTROL BOX 
OI-OB-OGR 


HUP. INCORPORATED M NIcHol* Orhn, Hu«chi*», Tum TJUt 
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Roller Chain 


SINGLE STRAND CHAIN 




CHAIN 

OlMtNjJOHS 
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»»«* 
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Cfcah 

M*. 

Average 
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Strength 

lfc«. 

Average 
WeleM 
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tUill 

1 loUt'i 

j Pi*» 

Side Plate* 
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« 1 t 
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WIRE SET 

ELECTRICAL COMPONENT ASSEMBLY 
REICH ASSOCIATES, INC. 

lb’*- ' ' ^ •*'. •*» • %. »v»* ■>/(#• '• '.-i rv .V-v .j ’ 

P. 0. Box 73, Plano, Texas 7 507A 
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( 2 1 A ) A2A-790A 

October 27 , 1977 Rev. 1(11/11/77) Rev. 201/18/77), Rev. 3 ( 1 2 / 1 2 / 7 7 ) Rb 
Rev. A (3/ 38/ 78) FW 


Model 10062 

■/*- .VC";.' ... ; vlj. '.■ j.'tc «; • ■ 


Cut Wire 

List Racker 

Electronics Sub 

Assembly 



WIRE NO. 

QUANTITY 

COLOR 

LENGTH 

REMARKS 

FROM 

TO 

1 

1 

Black ’ 

10” 


Inside 

Outside 120V 

2 

1 

Black 

9" 


Fl/2 

J 2 / 1 

12 

1 

Black 

26" 


Jl/1 

Outside 
Solar Sensor 

22 

1 

Black 

5" 


J2/3 

J 3 / 1 

8 

1 

Black 

15" 


TP 1 

Outside (motor) 

5 

1 

Blue 

10" 


Inside 

Outside 120V 

13 

1 

Orange 

2 6" 


Jl/2 

Outside 
Solar Sensor 

1A 

1 

Blue 

26" 


Jl/3 

Outside 
Solar Sensor 

18 

1 

Blue 

18" 

Flag 1 







End 

J 2 / 2 

Outside 
Limit Switch 

21 

1 

Blue 

5" 


J2/7 

J 1 / 1 2 

15 

1 

Green 

5" 


J 1 / A 

.IP 2 

16 

1 

Green 

21" 

Flag 1 

TP 2 

Outside 





End 


Limit Switch 

19 

1 

Rad 

21" 

Flag 1 

3 3/ 2 

Outside 





End 


Limit Switch 

20 

1 

Red 

5" 


J 3 / 7 

J 1 / 6 

23 

1 

Ye 1 low 

15" 

Flag 1 
End 

Cl /I 

Outside( mo tor) 

2 A 

1 

Yellow 

6" 

Flag 1 
End 

J 2 / 6 

Cl / 1 

25 

1 

Red 

15" 

Flag '1 
End 

Cl / 2 

Outside(motor) 

26 

1 

White 

8" 

Flag 1 
End 

J 3 / 6 

C l / 2 

17 

1 

Green 

18" 

Flag 1 

TP 2 

Outside 





End 


Limit Switch 

NOTE : 

All /ire 18 gauge. 

Cut to 

specified 

length 

and strip ends 
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Printed Circuit Connectors 
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SERIES 261 WIRE-WRAP 
PC CONNECTORS 






.100* CINTM 


SM . * »— ■ 

w« fry* * | » | C i P ) » | r o_ _M_ 

i*Fjijo»i.i»!siTTB«74i4ottij?3!reM5Tj2 
WMsiai ioois j it a774|uoc*io»ai7«':.4s3 
>m**»Ewi-iora a a &i74aioo2.*5taj7*&2„ ^ 
Wlilisi. 10030.3 36 p^awairU.JMblJi. 1 

WUMStl -10034-2 34 k5743-3003 37C3.»74*ij2 
iWMUai.lOWl! 43 liZ7443DC4^304a74J*iS 


IACH 

t- JO- ioo-;jso- icooi 

44 44 Its 999 _L>_ 


3 . 174 a ioo2.45oaj74aas4l 
iW4aw3.ira.rib ia; 

k 5743-3003 3303.47t4.2i2 


14.73 1.*7|J.J|I3.M. I 33 
:S.3-i'4^3l3.M!3J3! 2.93 





fo 6 c?&ec? C&\teecA<? 

(T\-c>z-‘0£n- 

1 I C&ltLCe* 


gj^JICKPlNG PAGES BEAN* NCflJ 

V , S3- 





Vj-'Ct 


V** ^ n 


WIRING DIAGRAM 

Connection for Clockwise (CW) or Counter- 
clockwise (CCW) rotation facing output 
shaft; connect 115 VAC. 60 Hz power sup- 
ply as illustrated. 

LI < 


fOwlI 1WPIT 


SWITCH 


— 6>h> , 

*T» . c^rncjToj*. i 


# % 


CW ROTATION 

A 


# % 


CCW ROTATION 


84 





ORDER GUIDE 
ROLLER LEVER 


Characteristics: O.F. — Operating Force. 

R.F. - Release Force; P.T. - Pretravel; 

O.T. — Overtravel; D.T. — Differential Travel; 
O.P. — Operating Position; F.P. — Free Position 


Recomme'ided For 

Style 

No. 

Electrical 
Oau Ref. 

Typical Catalog listing 

O F. mae. 
(ounces) 

R.F. min. 
(ounces) 

P.T. mae. 
(inches) 

O.T. mm. 
(inches) 

O.T. 0 P. F.P. ma*. 

(inches) (inches) (inches) 

. 

• • *| 


‘ * 


• 




Up to 20 a*nptre luad 
handling 

23 

G 

BA2RVA2 

2.5 

0 50 

.625 

078 

.10y 750 — 

mat. "*' 030 

Up TO 25 ampere load 
handling 

23 

H 

BE 2RV A« 

2.5 

0 50 

.625 

070 

.109 .750 _ 

mas - 030 

- — - r- 


1 


i 







A 

a 

0) 

<0 

<0 

< 

r- 

.£ 

05 E 
JJ c 
w u 
<o u 

Cl. < 

K— 

3 

ij 

3 

: 

■ 

v tjActP 

PlNlAL. A-C^HiKl6L .Y - PAC2.T 

Last ot Materials 
01-03-049 

Collector Housing Assembly 
1-31-78 , 

i c^r 4 


V - PAdY 

r 

k papt 


p 

•m. x , 

■ 

1 fiset. 

fJc*. 

/ et=vy / t^e^^e-ip-ri^ 


1 


— 

J_01- 

<p-04]9_. 

Collector. Housing Assembly 

. _ 

IO 

ip— 

1 


nikIHlICTIFlIH 

Cover side_s_ .& bottom 42" X 133-5/8" . 


• 

J ! 


J 26 Ga. Galv. (01-001) 39.97 Ft2 


IKt! 


1 


I 01-17-008 

#•8 X 1/2 Sc rev Zinc 

Coated 


ilLc- 

i 

| 


I 01-06-061 

Bridging Cross 16 Ga, Galv. Steel, 9/16" 



i • 


1 

X 15-1/2 (.061 Ft 

2) 


iv m 




1 01-06-062 

Bridging Top 6 Bottom, 16 Ga, Gavl. Steel, 


iiui 




j 1-1/4" X 1-5/8” (-10 Ft 2) 


wv 

\mm 



01-17-027 

1/4 X 1/2 Bolt Zinc 

Coated • 


Le4r 




01-17-028 

1/4 Nut, Zinc Coated 


CjpA. 




01-17-029 

174 Lockwasher, Zinc Coated ** 


2.4. 




01 -06-1 09 

Insultation Cap Fastener 2 lf X 40" (,55 Ft2) 


34 



. 

= 20 Ga. Galv. , 01-002 



J - 


0 1-13-7) 0 2 

1" Thick RA-22 Oven 

Corning Fiberglass 




• 

J 



Insulation, 4 pcs - 

19-3/7T X U 4 ,v , -8 pcs - 


• 1 


! 




JU 


i 

1 


01-13-004 







. 

1000'® ('5 2 cu. ft. reg.) 


jlj 
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Z.R.C. is a liquid compound containing 95% zinc in the 
dried film, that fuses to clean iron, steel or aluminum 
through electrochemical action to provide maximum pro- 
tection against rust and rust creepage. 

Z.R.C. vs. PAINT 

St is Important that there is an understanding of the con- 
ceptual difference beween Z.R.C. and paint. 

While all types of paints provide only a "skin" protection, 
Z.R.C. imparts cathodic action against corrosion — i.e., in . - 
the presence of moisture its metallic 2 inc content becomes 
an anode and the underlying surface a cathode. Corrosion 
attacks the zinc leaving the base metal unlouched. 

If the "skin" of a paint is broken, in any way, it will rust 
in that area and also allow rust creepage under the break. 
However, if Z.R.C. is scratched to the bare metal the zinc 
will form an insoluble zinc salt on the exposed area. This ‘ . 
heals the break and continues to protect the surface 
against any corrosion. 

Thu3 — Z.R.C. will not allow rust creepage. 

Color: Matte flat light gray. 

Packaging: 3-Vtr gallon pails, gallons, quarts, half-pints 
end aerosol cans. 

o One package « No premixing • Unlimited pot-life 
• Unlimited shelf-life * Ready to apply 


APPLICATION METHODS - COVERAGE 

APPLICATION. Z.R.C. may be applied by brush, spray, 
dip or roller. 

SPRAY (Low pressure compressor type). Atomizing 
pressure 50 p s i Orifice ol tip 0 080 ( !,< ?iiMu*ths) ±5. Vis- 
cosity — Reduce Z.R.C. in ratio ol 4 parts Z.R.C. to 1 

part XXX Thinner*. 

SPRAY (Airless type). Pressure 650-750 p s.i. Orifice of 
tip 0.013-0.023 (»fl lll)0 to *y Illtt0 ). 

0.018 ( , %ikmi) generally delivers optimum performance. 
Viscosity — No reduction required. 

BRUSH OR ROLLER — No reduction required. Apply 
as received from container. 

DIPPING — Reduce Z.R.C. in ratio ol 3 parts Z.R C to 

1 part XXX Thinner*. 

DRYING — When Z.R.C. is air dried, it is set to touch 
in 20-30 minutes and may be re-coated in 12 hours 

CURING — Z.R C requires curing before being exposed 
lo severe service. When air-dried, it cures progressively 
up to 14 days. Curing may be accelerated to a matter ot 
minutes if heat is applied. Suggested cycle for full cure is 
300*F for 30 minutes. 

FLASH POINT — Z.R.C. has a safe flash point ol 104‘F 
and thereby enables its use freely around welding opera 
tions. 

COVERAGE — 400-500 square feet per gallon. An aver- 
age brush coat ot Z.R.C. will deposit 1 5-2.0 mils (dry him 
thickness). This is generally sufficient for "regular" envi- 
ronment exposure. Two coats are suggested for severe 
exposure conditions. 

•XXX Thinner is our special solvent — available in drums. 
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METAL CONDITIONER 
ZINC COAT I MG' AND 
TI41NNER" 


C »'*• Q> -oof, 
_-C<2-2_4:PO-;i 

'ohthi I 


Z.R.C. METAL CONDITIONER 

. • DE-OXIDIZES — NEUTRALIZES RUST 

• DE-GREASES — removes greases & oils 

• PHOSPHATIZES — FOR MAXIMUM ADHESION 

3 STEPS IN ONE EASY OPERATION . . . 

Z.R.C. Metal Conditioner is a hew concept in metal sur- 
face preparation. Although lormulated as a metal pie- 
treatment for Z.R.C. Cold Galvanizing Compound, it is 
equally effective to pre-clean and prepare any type of 
metal surface (ferrous or non-ferrous) tor any type of 
painting. 

In one easy operation Z.R.C. fi'etat Conditioner will: 

1. Neutralize rust oxides on any ferrous or non-ferrous 
mefal surface. Because of these de-oxidizmg properties, 
it also acts as an excellent brightener for aluminum, zinc 
and copper surfaces (including aluminum truck bodies). 


2. Removes residual oils and greases by ils un-que deter- 
gent action 

3. Slightly etch the mt'tal suiface and leave a phosphate 
deposit that will maximise the adhesion properties of 
any top-coat. 

As an additional convenience and cost saving feature . . . 
Z.R.C. Meta! Conditioner needs no rinsing or neutralizing 
— simply . . , 

(A) A r PLY (B) ALLOW TO SET 5 MINUTES (C) WIPE 
the surface is now pre-tieated and ready lor top-coating 

APPEARANCE Blue liquid (very slight solvent odor) 
PACKAGING Gallons — Packed 6 Polyethylene jugs per 
case (shipping weight 53 lbs. per case) 
Quarts — Packed 12 Polyethylene bottles 
per case (shipping weight 27 lbs. per 
case) 

Z R C Mtial CondiftohK «n <1 ca Cted% Ihe rtQuirc menu ol 

Specification MIL C 10570 (T*p« II) 
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Flanged Units Cast Housing (I our Holt) 


UCS-2 



Set Screw Type 
Normal Duty 






tab 

Dia. 

Complete • 

Flanged Unit j 



NYininal Piiiii inns in. 



Hearing 

Basic Load 
Hating lbs. ^Housing 

in. 

Numtirr 

a 

e 

F 1 * t 

m 

n 

i Number 

! * 

Dvn, Static Number 
C Co I 


Flanged Units Cast ' lousing (Four Bolt) 



Sot Screw 

UCF 2 (fur light lewd) 

The housing is square and can be conveniently secured 
to, for instance, the side wall of a machine with 4 holts. 
Simple in bearing construction and easy to mount, this is 
the most widely used of all types of units-with- flange. 
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Flanged Unit 
Number 


Bearing 
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F 205 

1 58 
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j UC 206-1 X 
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UC 207-1% 
UC 207- 1 % 
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205- $6 

3/4 
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205-1 
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UCF 

208-1% 

A */ 
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J •/ 
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MECHANICAL 
F. Solar System 


1. GTXEPAL : 

This Section valid only when considered in total with other Con- 
tract Documents. Cross references are for convenience of reader 
ar.d their inclusion in or emission from any particular Section 
in no way limits scope of particular Section or intent of any 
Contract Document. 

2. ’.JORX SPECIFIED HEREIN : 

A. Complete installed solar collection system as shown on the 
drawings . 

B. Erection, and connection of solar collectors and collector 
support systems. 

3. REJATED VJOPK: 

Specified in other Sections: 

A. Electrical power wiring and conduit (in Electrical Division) . 

4. MATERIALS & EQUIPMENT : 

A. Solar Collectors and Structural Supports: 

1. Solar Collectors: 

Each collector consists of fresnel lens (12" wide x 116 1/2" 
net apeture) , insulated housing, selective coated copper 
absorber tube with to 1 law end shafts and 1/4" MPT connec- 
tions through each shaft to the absorber tube. Components 
of each collector consist of the following: 

a. Factory assembled housing, interior insulation, end (north 
and south) 1 1/4" O.D. hollow shafts, absorber tube, 1/4" 

' h.'rr, mmeH-imr; through end of each shaft. 
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Solar .Sensor Mounting Field Subassembly TRD-3 sensor _. .. 

SENSOR -ASSEMBLY ._ 

Sensor Cell.i_.T_ .Photovoltaic. _ 
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